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EDITORIAL 


A quiet revolution has been taking place in the Telex 
network. Not only has computer technology been applied 
to the terminal equipment to replace the 
electromechanical devices, it has also been applied to the 
Telex exchanges themselves in the form of 
stored-program control and time-division switching. 
Over the past five years, 11 of these switches have been 
introduced into the Telex network with the ultimate aim 
of absorbing the existing Strowger switches, thus 
improving the quality of service and bringing a range of 
additional facilities to the customer. These changes are 
described in an article on p. 11. Improvements in quality 
can accrue from all aspects of the network, not just from 
the high technology components. The main distribution 
frame, designed almost 100 years ago, is the traditional 
interconnection point between the metallic external plant 
and the telephone exchange equipment. With over 23 
million exchange connections in the UK, the jumpering 
activity on these frames is enormous. The use of modular 
distribution frames is being considered, but even these 
still require accurate record keeping. A series of articles 
in this issue of the Journal looks at the main distribution 
frame, examines the use of modular frames, and 
describes a computer-based frame management system 
being introduced. 
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l¥ion©iog “A Single-Line CalU Logging Device 

M. J. JUPPf 


This article describes the development of the Monolog call-logging system and 
outlines some of the problems inherent in earlier devices. 


INTRODUCTION 

The requirement for sophisticated call-logging 
devices goes back to 1984 when the Network, 
Systems and Technical Security Group of British 
Telecom’s Network Operational Support unit 
(NOS) was investigating the irregular activities 
of certain computer hackers. At that time, no 
equipment existed to provide evidence on the 
fraudulent activities of these people. Within a 
very short period of time, a prototype device 
was developed and assembled. This was later to 
be called the data monitor. 

The offenders were eventually apprehended 
and, with the evidence obtained by the data 
monitor, prosecuted. At the subsequent trial, the 
differences in the timing information which were 
evident between the data monitor, its associated 
but independent call logger and the computer 
system being hacked, became a feature of the 
case. All three rarely agreed, showing timing 
differences of up to three minutes in some cases. 
To reduce the likelihood of such problems 
occurring in the future, the data monitor was 
expanded to include its own call-logging system 
and encapsulated to make the product into a 
more compact and manageable size. 

At that time, demand was rising for an 
efficient means of providing call-logging infor¬ 
mation. The existing call-logging systems, al¬ 
though far better than the old meter check 
printers, were hardly portable and, regrettably, 
did not provide the investigation group with the 
necessary very high level of accuracy that its 
normal work demanded. 

There was clearly a need for a reliable and 
accurate single-line call logger, and the call-log¬ 
ging element of the data monitor was therefore 
developed independently to undertake this func¬ 
tion. 

DEVELOPMENT 

The single-line call logger, known as a line event 
recorder (LER), proved to be both accurate and 
reliable. It was highly portable, easy to install 
and could work on most exchange systems. The 
early versions of the LER were deficient in that 
they were unable to detect metering information, 
so a further development was sponsored which 


•f* Network Operations Support, British Telecom, UK 


resulted in the Monolog system. The aim in 
developing Monolog was to produce a system 
that would improve the level of accuracy even 
further, introdce a record of metering, and work 
on all exchange systems. This involved a com¬ 
plete redesign of the unit, and the Monolog now 
in use has very little similarity to the earlier LER 
development apart from its outer casing (see Fj gure j 
Figure 1). Monolog 



The Monolog has achieved its design aims 
and in many ways exceeded them. 

Billing and other complaints from customers 
often require some means of call logging inde¬ 
pendent of the telephone exchange. At the time 
Monolog was being developed, no independent 
means of achieving this on digital exchanges 
existed. It was a requirement that such a device 
should be as independent of the exchange system 
as was possible. 

Although Monolog was only a single-line 
unit, NOS was asked to provide it as the 
independent call-logging facility for digital ex¬ 
changes (System X and AXE 10) and TXE4E 
exchanges. 

During its evaluation period, in excess of 
1 000 000 complete calls were recorded by 
Monolog without a single error occurring either 
in timing or dialled-digit accuracy. 
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MONOLOG SYSTEM 

The Monolog system is based around one of the 
Mitsubishi 740-series integrated circuits (ICs). 
This is a range of processors using an enhanced 
6502 instruction set. Incorporated in the IC used 
on the Monolog are the following: 

• Enhanced 6502 processor 

• 24 input/output (I/O) lines 

• Four digital-to-analogue (A/D) converters 

• Universal asynchronous receiver/transmitter 
(UART) 

• High-speed interprocessor link 

• Power-down SLEEP mode circuitry 

• Extended memory addressing 

Figure 1 shows a block diagram of the 
Monolog system and indicates the functions 
within the IC itself. 

External to the processor, the RS232 inter¬ 
face components are connected to the UART 
pins. This allows direct connection to a terminal 
connected to the Monolog’s 25-way D-type 
connector. 

Two telephone lines, the line being monitored 
and a remote access line, are connected to the 
Monolog as shown in Figure 2. The monitored 
line is connected via buffers to the A/D inputs 
of the IC. The buffers have a dual function, 
firstly to isolate the A/D converters from the 
line, and secondly to present an input impedance 
of 10 Mfi to the line, thereby ensuring there is 
no degradation of service. 

The remote access telephone line also serves 
a dual purpose; it trickle charges the Monolog’s 
batteries at approximately 2 mA, and is also 
used for remote data retrieval. Communication 
to a remote terminal is via the modem IC; this 
Fi ure 2 is a 300 baud device to ensure reliable communi- 

Block diagram of cation over the public switched telephone net- 
Monolog work (PSTN). 


REMOTE 

ACCESS 

LINE 


25-WAY (fXD- 
D-TYPE < RXD- 
CONNECTOR ^ETH- 


EARTH 

REFERENCE 



The outputs from the modem are interfaced 
to the line via buffers which impedance match 
the output of the modem to the line in one 
direction and the input of the modem from the 
line in the other direction. The power supply 
unit (PSU) charges the batteries from the line. 

Two of the A/D converters are used as 
described above to monitor the line, the other 
two are used to monitor the meter wires, and 
the internal battery voltage. 

Other components are the read-only memory 
(ROM), which holds the software, and the 
random-access memory (RAM), which holds 
the call records (apart from a small area used 
exclusively by the processor). 32 kbyte of RAM 
is fitted as standard and holds approximately 
2000 call records, more if they are mostly 
incoming calls, less if they are mostly outgoing 
calls. By using the processor’s paging facility, 
up to 160 kbyte of RAM can be installed 
allowing 10 000 call records to be stored. To 
enable the records to be date stamped, a CMOS 
divider IC produces an interrupt pulse every 
5 ms which activates the processor. The inter¬ 
rupt service routine updates the system clock 
and looks for activity on the line; if there is 
none, the processor goes back to the SLEEP 
mode. This enables the Monolog to be line 
powered (backed up by nickel-cadmium (Ni- 
Cad) batteries) as its average consumption is 
only 180 /iA while the line is inactive, rising to 
a peak of 6 mA during calls. 

FACILITIES 

The following is a brief outline of some facilities 
that have been incorporated into Monolog: 

• Variable line threshold voltage, remotely ad¬ 
justable 

• Remote interrogation of battery and line volt¬ 
age 

• Outgoing call answer confirmation 

• Metering logged, SPM or third wire 

• Up to 10 000 calls capacity 

• Error-correcting binary download mode giv¬ 
ing the equivalent of 1200 baud 

• British Summer Time (BST) and Greenwich 
Mean Time (GMT) changes can be set in 
advance 

• Works on all exchange systems 

• With the software provided, call-rate charges 
can be calculated and contrasted with the ex¬ 
change metering 

• Decadic or MF4 dialling capability 

• Compact size 

• No setting up procedure needed by exchange 
staff 

MONOLOG IN USE 

Although the Monolog is quite a complicated 
piece of equipment, this complexity makes 
simple and easy to install and use and in any 
exchange environment. A typical exchange in¬ 
stallation is shown in Figure 3. Installation of 
Monolog simply requires the wiring connections 
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to be made to the line, earth and meter wires as 
appropriate. 

At present, two pieces of software are issued 
for Monolog support, Dialog and Checklog. 
Both of these run on Merlin 5000-type compu¬ 
ters or other IBM compatibles. Dialog is used 
to dial up a remote Monolog installation and 
initially configure it. Thereafter, the same soft¬ 
ware is used to access Monolog and download 
the call records. Figure 4 shows an example of 
live data extracted from Monolog. This printout 
shows the timing details of the calls, the meter¬ 
ing units recorded, the status of the call, that is, 
incoming or outgoing and whether answered, 
and the dialled digits. Checklog uses the files 
downloaded by Dialog and the charging files 
supplied from the national charging database 
(NCDB). From these, the Checklog software is 
able to produce a printout giving deails of all 
successful outgoing calls together with the com¬ 
puted number of metered units for each call 



alongside the actual units observed by the logger Figure 3 
(see Figure 5). Figures 6 and 7 give a summary Typical Monolog 

of total call charges and number of calls made installation 

to each telephone number, respectively. 


*** 

r MonoLoq 

11010 v 0 

.79 number 0702123456 

reference 

TSTCHKLG 

* * * 

1 

Jan 

1989 

15:55:16 

15:55:33 

15:56:58 

1:25.9 

1 o/g_ans 

548XXX 

1 

Jan 

1989 

17:29:05 

17:29:24 

17:29:52 

0:28.5 

1 o/g_ans 

548XXX 

3 

Jan 

1989 

11:15:26 

11:15:28 

11:16:35 

1:07 

i/c_ans 


3 

Jan 

1989 

18:14:57 

18:15:03 

18:21:22 

6:19 

i/c_ans 


3 

Jan 

1989 

19:09:09 

19:09:15 

19:24:09 

14:54 

i/c_ans 


4 

Jan 

1989 

11:13:35 

- - 

11:14:05 

0:30 

i/c 


4 

Jan 

1989 

11:32:36 

11:33:58 

11:36:43 

2:45 

i/c_ans 


4 

Jan 

1989 

18:21:20 

- - 

18:21:43 

0:23 

i/c 


4 

Jan 

1989 

19:24:38 

19:24:57 

19:34:02 

9:05 

i/c_ans 


4 

Jan 

1989 

21:02:11 

21:02:30 

21:03:20 

0:50.5 

1 o/g_ans 

01514XXXX 

5 

Jan 

1989 

11:41:12 

11:41:16 

11:45:05 

3:49 

i/c_ans 


5 

Jan 

1989 

11:49:12 

11:49:14 

11:50:31 

1:17 

i/c_ans 


5 

Jan 

1989 

20:52:15 

20:52:22 

21:06:13 

13:51 

i/c_ans 


5 

Jan 

1989 

21:19:07 

21:19:22 

21:19:39 

0:17 

o/g 

040244XXXX 

6 

Jan 

1989 

12:33:18 

12:33:36 

12:35:44 

2:08.3 

3 o/g_ans 

365XXX 

6 

Jan 

1989 

12:47:44 

12:47:46 

12:53:39 

5:53 

i/c_ans 


6 

Jan 

1989 

13:00:18 

13:00:22 

13:02:20 

1:58 

i/c_ans 


6 

Jan 

1989 

15:00:50 

15:01:05 

15:01:09 

0:04 

o/g 

01478XXXX 

6 

Jan 

1989 

15:01:11 

15:01:27 

15:01:30 

0:03 

o/g 

01478XXXX 

6 

Jan 

1989 

15:07:02 

15:07:51 

15:10:57 

3:06.1 

7 o/g_ans 

01478XXXX 

6 

Jan 

1989 

15:41:47 

15:42:05 

15:43:31 

1:26.0 

1 o/g_ans 

546XXX 

7 

Jan 

1989 

11:54:34 

11:54:36 

11:55:10 

0:34 

i/c_ans 


9 

Jan 

1989 

11:34:17 

- - 

11:34:41 

0:24 

i/c 


9 

Jan 

1989 

11:47:03 

- - 

11:47:22 

0:19 

i/c 


9 

Jan 

1989 

13:32:17 

13:32:19 

13:33:28 

1:09 

i/c_ans 


9 

Jan 

1989 

19:27:52 

19:28:00 

19:28:03 

0:03 

o/g 

545XXX 

9 

Jan 

1989 

19:28:04 

19:28:12 

19:28:15 

0:03 

o/g 

545XXX 

9 

Jan 

1989 

19:28:17 

19:28:26 

19:28:28 

0:02 

o/g 

545XXX 

9 

Jan 

1989 

19:28:30 

19:28:39 

19:28:41 

0:02 

o/g 

545XXX 

9 

Jan 

1989 

19:28:43 

19:28:52 

19:28:54 

0:02 

o/g 

545XXX 

9 

Jan 

1989 

20:04:31 

20:04:33 

20:12:29 

7:56 

i/c ans 








Note 5 





Note 1 

Note 2 

Note 3 

Note 4 

Note 6 

Note 7 


Figue 4 
Output from 
Monolog 


Note 1: Incoming call—time call answered 
Outgoing call—time handset lifted 
Note 2: Incoming call—time handset lifted 

Outgoing call—time call answered or, if 
unsuccessfl, time of last dial pulse 
Note 3: Incoming call—time handset replaced 
Outgoing call—time call cleared 


Note 4: Call duration. 

Note 5: Number of metered units 

Note 6: Call status 

Note 7: Dialled digits (To preserve anonymity, 
some of the actual dialled digits have 
been suppressed for the purposes of 
this article) 
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1ST unit) e nr 0702123456 Ref 

TSTCHKJL.G psgo 1 

call call 

start answered 

call 

cleared 

call 

duration 

dialled digits 

area 

rate 

time 

band 

seconds 
per unit 

calc 

units 

recorded 

units 

Sun 1 Jan 1989 









15:55:16 15:55:33 

15:56:58 

1:25.9 

548XXX 

L 

Cheap 

360.00 

1 

1 

17:29:05 17:29:24 

17:29:52 

0:28.5 

548XXX 

L 

Cheap 

360.00 

1 

1 

Wed 4 Jan 1989 

21:02:11 21:02:30 

21:03:20 

0:50.5 

01514XXXX 

bl Cheap 

60.00 

1 

1 

Fri 6 Jan 1989 

12:33:18 12:33:36 

12:35:44 

2:08.3 

365XXX 

L 

Peak 

60.00 

3 

3 

15:07:02 15:07:51 

15:10:57 

3:06.1 

01478XXXX 

bl 

Standard 

30.00 

7 

7 

15:41:47 15:42:05 

15:43:31 

1:26.0 

546XXX 

L 

Standard 

90.00 

1 

1 

Thu 12 Jan 1989 

10:14:54 10:15:10 

10:15:22 

0:12.4 

365XXX 

L 

Peak 

60.00 

1 

1 

13:37:11 13:37:42 

13:37:51 

0:09.9 

365XXX 

L 

Standard 

90.00 

1 

1 

Fri 13 Jan 1989 

12:20:23 12:20:40 

12:22:01 

1:21.1 

365XXX 

L 

Peak 

60.00 

2 

2 

12:23:27 12:23:44 

12:24:25 

0:41.1 

548XXX 

L 

Peak 

60.00 

1 

1 

15:08:05 15:08:24 

15:14:39 

6:15.6 

365XXX 

L 

Standard 

90.00 

5 

5 

16:13:27 16:13:46 

16:15:29 

1:43.1 

365XXX 

L 

Standard 

90.00 

2 

2 

Mon 16 Jan 1989 

07:47:11 07:47:31 

07:47:57 

0:26.8 

332XXX 

L 

Cheap 

360.00 

1 

1 

Wed 18 Jan 1989 

19:56:40 19:57:10 

20:05:38 

8:28.5 

040244XXXX 

a 

Cheap 

100.00 

6 

6 


Figure 5—Outgoing call details 


Total calculated 

units 

at 

4.4p/unit 

54 

£ 

2.38 

VAT at 15% 





£ 

0.36 






£ 

2.74 

Total recorded 

units 

at 

4.4p/unit 

54 

£ 

2.38 

VAT at 15% 





£ 

0.36 






£ 

2.74 


Figure 6—Summary of call charges 


01478XXXX 

bl 

1 

7 

7 

Ilford LONDON 

01514XXXX 

bl 

3 

4 

4 

Ilford LONDON 

040244XXXX 

a 

2 

10 

10 

HORNCHURCH Essex 

07082XXXX 

a 

1 

2 

2 

ROMFORD Essex 

332XXX 

L 

2 

2 

2 


365XXX 

L 

11 

24 

24 


546XXX 

L 

1 

1 

1 


548XXX 

L 

3 

3 

3 


67XXX 

L 

1 

1 

1 



Figure 7—Summary of outgoing calls 


FUTURE DEVELOPMENTS 

The support software, Dialog and Check log, are 
being enhanced to give: 

• menu drive for ease of operation 

• automatic overnight downloading of groups 
of Monolog 

• computer assistance in setting up the different 
exchange systems 

The Monolog system is being developed 
further to enable up to 16 units to be mounted 
in a single rack and accessed via a single remote 
access line. This equipment should be ready in 
late-1989 and is provisionally known as Multi¬ 
log. Also, plans are in hand to develop call 
loggers for integrated services digital access 
(ISDN) lines. 

Biography 
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Chief’s Office. He subsequently gained an honours 
degree in Electrical Engineering and became an Assistant 
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tion, to the Systems and Technical Security Group of 
which he became head in 1985. 
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Main Distribution Frames 

J. H. BOWENt 


Where a new main distribution frame is required or justified, a range of proprietary modular main 
distribution frames is available for use in the public switched telephone network as an alternative to 
conventional frames. In this article, the requirements for distribution frames are examined together 
with their applications. Other articles in the series describe some of the frames being used and 
examine frame management systems in greater detail. 


INTRODUCTION 

The main distribution frame (MDF) is the inter¬ 
face between external plant and the telephone 
exchange equipment in a traditional metallic 
telephone circuit. Improvements to the MDF fall 
into one of two categories: the design and layout 
of the frame, and the management of the work 
on the frame. This article examines in greater 
detail the aspects that must be considered for the 
provision of modular main distribution frame 
(modular MDF) facilities instead of a conven¬ 
tional MDF. Another article in this series looks 
at the frame management systems being de¬ 
veloped in British Telecom! 1]. 

The purpose of the MDF is to provide: 

(a) a cross-connection flexibility point, 

(, b ) a termination capability for cables, 

(c) protection against lightning and high volt¬ 
age/current, 

(< d) an interface between external and inter¬ 
nal systems, 

(e) test access, and 
(/) a reference point. 

The conventional MDF has changed little 
over the years from its original design in 1893. 
The external plant (cable pair) is terminated on 
the line side, the exchange equipment terminated 
on the opposite exchange side , the connection 
between being made with a jumper, see Fig¬ 
ure 1. Total cross-connect flexibility is possible, 
but at the risk of congestion in the jumper bed 



Figure 1—Typical customer’s telephone circuit 


or jumper rings when a concentration of jumpers 
changes direction or exceeds the design capacity 
of the framework. 

With conventional MDFs, jumper lengths 
can be of the order of 25 m and cause problems 
as a result of chafing when the wire is either 
provided or recovered unless considerable care 
is taken. Long jumpers also increase the chance 
of exhausting the available space. 

CONVENTIONAL DISTRIBUTION 
FRAMES AND SCALE OF OPERATION 

In order to appreciate the demands of a large 
modular MDF, the operational characteristics of 
conventional distribution frames must be exam¬ 
ined. 

Small Distribution Frames 

The distribution frame successfully provides the 
interface in many private (automatic) branch 
exchanges (PBX and PABX) and small public 
telephone exchanges by using a range of frame¬ 
works with solder, wire-wrap, and insulation 
displacement connection (IDC) terminating 
blocks (see Figure 2). By necessity, many of 
these frameworks have been designed to com¬ 
plement the associated telephone equipment 
which is the main commercial application: for 
example; BT’s Monarch PABX and its associ¬ 
ated Cases Distribution^]. Provided each dis¬ 
tribution frame is used within its design limits, 
it will provide the service required. The life of 
the distribution frame will often be engineered 
to match that of the equipment associated with 
it. In the case of small PABXs, this may be only 
a few years of in-service life owing to the rate 
of technical advancement and the need of busi¬ 
ness customers to maximise their telephone 
installation efficiency by constantly replacing 


t Media Products Group, Fulcrum Communica¬ 
tions Ltd, a wholly owned subsidiary of British 
Telecom. 
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Figure 2 
Typical small 
conventional MDF 
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their apparatus, and hence the distribution 
frame. 

Large Distribution Frames 

The distribution frames in large telecommunica¬ 
tion centres have a different set of requirements 
and constraints: 

• The framework is often required to match 
either the life of the building or the installation. 

Many of BT’s city centre conventional main 
distribution frames have grown over the years 
from a few dozen to many hundreds of verti¬ 
cals, except in the director areas where the 


Figure 3 

Cross-section of a 
conventional MDF 


EQUIPMENT CABLE RUNWAY 



planned increment of 10 000 directory num¬ 
bers (DN) and a bold commercial approach 
installed large conventional MDFs in the late- 
1920s- 1930s. Many of these frameworks are 
still in service very much as originally in¬ 
stalled. BT’s conventional MDFs have ad¬ 
jacent verticals spaced 171 mm (6 3 A in) apart. 
In the USA, the standard is between 203 mm 
(8 in) and 254 mm (10 in). Many conventional 
MDFs have had new blocks fitted, replacing 
the original 200 pair per vertical terminating 
blocks with ones of 400,500 or 1000 pair per 
vertical. This has increased the capacity, but 
has sometimes introduced jumpering prob¬ 
lems. In a few cases, an additional jumper 
block was provided on the lowest horizontal 
for local junction or internal distribution use, 
so utilising more of the framework within the 
standard height of 3200 mm (10 ft 6 in), see 
Figure 3. In the USA, this full utilisation 
principle was extended to install MDFs of up 
to 4572 mm (15 ft) high. A problem not 
envisaged at the design stage was the number 
of accidents associated with this height and the 
use of travelling ladders. 

• The framework terminates switched tele¬ 
phone circuits, private circuits and associated 
support equipments. 

System X and AXE 10 digital telephone ex¬ 
changes require the insertion of a per line 
auxiliary (PLA) circuit to provide the customer 
(often business) with optional facilities; for 
example, meter pulses for subscribers private 
meter (SPM) equipment and payphone lines. 
The PLA may be pre-wired as in some systems 
in the USA; for example with AT&T 5ESS 
exchanges, see Figure 4, otherwise a second 
jumper will be required to provide the PLA, 
see Figure 5. The additional PLA jumper 
provides an efficient way of using a pool of 
auxiliary equipments, but may increase the 
size of the MDF and the cabling, particularly 
at city centre installations where business cus¬ 
tomer requirements need such ancillary equip¬ 
ment. When a given customer no longer 
requires a PLA, it is removed from the circuit 
for use by another customer. This increases the 
jumper change rate. 
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Figure 4—Customer’s telephone circuit with 
pre-wired PLA 
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Note : The separated in and out terminations are to 

prevent same-side jumpering congestion on the 
conventional MDF 

Figure 5—Customer’s circuit with one PL A 

In a minority of cases, the customer may 
require facilities which necessitate the provi¬ 
sion of two PL As using three jumpers. 

Private circuit provision generally re¬ 
quires dedicated equipment which cannot be 
allocated so easily by using short jumpers. If 
these private circuits are four-wire circuits, 
double the number of jumpers will be re¬ 
quired. The proportion of private circuits to 
exchange connections varies from centre to 
centre: 20% is quite typical, although at some 
centres it may be as much as 80%. 

Modern common-control telephone ex¬ 
changes have the ability to re-allocate a 
customer’s directory number to alternative 
exchange equipment by using a terminal from 
a remote location within system specific 
limitations. This provides the opportunity to 
reduce the number of jumper changes on 
customer circuits (referred to as plain old 
telephone service (POTS) in the USA) on the 
MDF, provided the administration wishes to 
and has the capability of logging the Teft-in- 
jumpers’ when a line is ceased (see Fig¬ 
ure 5). 

Accurate records are essential for the 
efficient running of a telecommunications 
organisation, the MDF being the central node 
in the metallic network. This record is in 
maintenance and ongoing construction work 
such as exchange transfers. 

• A high degree of reliability is required since 
the MDF is a central serial node for all local 
metallic circuits. 

The terminating tags must be designed and 
manufactured to the highest quality to provide 
a long life with a high jumper change rate. A 
poor MDF may introduce noise into every 
circuit which passes through it. In the past, the 
MDF may have contributed a high number of 
faults to the network; generally, the larger the 
MDF, the higher the fault rate. 

A large MDF with a high number of 
circuit changes demands the use of a jumper 
wire which will not fail when other circuits 
are being recovered. The use of a thicker 
insulation would initially seem attractive; 


however, the increased size would promote 
earlier jumper congestion. An irradiated PVC 
insulation is used to provide a strong jumper 
wire. Jumper wire is under investigation at 
present by British Telecom UK to determine 
whether the specification requires amend¬ 
ment to achieve a higher concentration of 
jumpers on all types of MDFs. 

• It provides the local network’s fault isolation 
points. 

Reliable contacts have to be provided for the 
years of disconnection testing which will take 
place. If base metal connections are used, these 
must have a high contact force; gold plated 
contacts must be of sufficient thickness and 
hardness not to rub-off after only a few tests. 

®By definition, the MDF will be a large 
installation and therefore unique when compared 
to other distribution frames in the immediate 
local network. 

® A number of planning and installation staff 
from different groups of responsibility will need 
to carry out work on the MDF. 

The many different groups who need to pro¬ 
vide apparatus on the MDF create a co-ordi¬ 
nation problem with the result that there are 
many different ‘standards’ which have to be 
tolerated by the jumpering staff. (This aspect 
of frame management is discussed else¬ 
where [ 1 ].) Line-side verticals number down 
while others number up, some blocks number 
from the rear while others number from the 
front; sometimes the earth (positive) wire is at 
the rear, while on other circuits it is at the 
front. 

• It is a major staff work-point. 

®It occupies a large floor area, possibly a 
complete floor, in the building. 

Modern switching equipment has grown smal¬ 
ler as network penetration has increased. How¬ 
ever, the MDF has not gained from this thrust. 
Many staff are required to administer large 
conventional MDFs. 

• The MDF is a major obstacle when forward 
planning or re-using the building. 

The conventional MDF obtains isolation be¬ 
tween ‘line’ and ‘equipment’ cabling by being 
erected above the cable chamber, see Figure 2. 

The telecommunication building is effec¬ 
tively divided by the floor used by the large 
conventional MDF. It is usually on the ground 
floor, or if higher, fed by a ‘riser duct’ or 
‘tubes’ up the wall. This is a restriction on 
planning and the provision of a conventional 
MDF high up in a tall building. The first pair 
in an external cable is in the centre; this is 
taken to the top of the conventional MDF for 
ease of provision, hence numbering from the 
top and down. The same principle applies on 
the equipment side, but in the opposite direc¬ 
tion. 
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® It provides the electrical protection for a 
multi-million pound telecommunication equip¬ 
ment investment. 

The considerable robustness of Strowger 
switching equipment enabled MDFs to be 
installed in the 1960/70s without protection so 
reducing installation costs. Generally, elec¬ 
tronic switching equipment is more vulnerable 
to high-voltage surges and needs the protection 
of gas discharge tubes provided on the MDF. 
The larger the installation so the greater the 
need to ensure that a major failure does not 
occur, since the scale of operation is such that 
it is not possible to provide sufficient replace¬ 
ment mobiles or staff to replace thousands of 
plug-in cards in a short practical timescale. 

• If the distribution frame exhausts and cannot 
be extended, it dooms the entire local metallic 
telecommunication installation/network. 

An MDF is deemed exhausted when there is 
no possibility of extension, or of compressing 
low-density blocks, and it is not possible to 
provide new jumpers. If jumpers that are no 
longer required have not or cannot be 
removed, the the ‘dead jumpers’ occupy space 
needed for new jumpers, see Figure 6. The 
life of the frame from this point is determined 
by the rate of change, or the time when drastic 
measures are taken to undertake bulk recovery 
programmes. This is often referred to as 
mining of dead jumpers and unfortunately 
sometimes results in a number of introduced 
faults in the process. 


Figure 7 
Modular MDF 
jumpering principles 


MODULAR MDF PRINCIPLES 

In the 1960s, an alternative to the conventional 
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Figure 6—Working and non-working (dead) 
jumpers 


MDF was developed. The modular MDF 
(MMDF) comprises alternating line and equip¬ 
ment bays, separated by vertical jumper troughs 
(VJTs). All termination blocks are positioned 
such that the jumpers are provided only on one 
side of the MDF. Short jumpers are achieved 
when the circuit is completed by interconnecting 
the termination on the line bay with an exchange 
line circuit on an adjacent equipment bay, and 
this is referred to as optimum assignment. The 
VJT houses the slack jumper wire essential when 
using insulation displacement connections 
(IDCs), as shown in Figure 7. The blocks on 
the modular distribution frame are allocated to 
allow most of the day-to-day jumpering to be 
carried out at a convenient working height 
(without the need to kneel or use a ladder). 

DESIGN REQUIREMENTS FOR A LARGE 
MODULAR MAIN DISTRIBUTION FRAME 

The modular MDF must use the strengths of the 
conventional MDF without inheriting its few but 
major weaknesses. 

In general, the large modular MDF must be 
designed to: 

• Accommodate the ultimate capacity 

• Provide short-jumpers 

• Be single-side jumpered 

• Enable one person to provide one jumper 

• Allow many staff to be able to work at same 
time 

• Be capable of being installed for many hun¬ 
dreds of thousands of terminated outside plant 
pairs and associated exchange equipment with¬ 
out suffering from jumper congestion 

• Have a low height such that the travelling 
ladder is not needed 

• Provide reliable connections 

• Provide IDC jumper terminations 

• Provide mounting for 5-point line protection 
modules[3] 

• Be installed on any floor, not necessarily 
above the cable chamber 

• Incorporate good lighting, access and marking 
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Figure 8—Large modular distribution frame 


for use with modern frame management tech¬ 
niques 

• Be easy to use 

• Introduce a minimum change-of-practice 

SUMMARY 

Main distribution frames are an important ele¬ 
ment in the public telephone network and the 
quality of service offered to customers. Several 
initiatives to improve this quality are underway 


in British Telecom including the use of com¬ 
puter-based frame management systems. Three 
types of large modular MDFs (see Figure 8) are 
currently being installed at a number of loca¬ 
tions: 

(a) the Cosmic IIA modular MDF manufac¬ 
tured by AT&T and marketed by Fulcrum 
Communications in the UK, 

( b ) the CAM IV modular MDF manufactured 
and marketed by Porta, and 

(c) the Augat DF300 modular MDF manu¬ 
factured by Augat Communications Group. 
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CS1A-755 SPC Telex Exchange 

P. KITEf 


This article reviews the basic architecture and functions of the CMA-755 Telex exchange. At present , 
this exchange is implemented and working at eleven sites with one in development for Cambridge. 
Along with the numerous Strowger exchanges , it currently represents the entire inland Telex network. 


INTRODUCTION 

In 1954, a Telex market research group forecast 
that by 1974 there would be 8000 Telex custo¬ 
mers in the UK. In fact, by October 1961, the 
8000th customer was connected and now there 
exist some 115 000 Telex lines. 

The inland Telex network, up until 1984, was 
implemented entirely by using Strowger equip¬ 
ment. It was in 1984 that Sheffield saw the 
introduction of the first stored-program control 
(SPC) inland Telex exchange. Today, there are 
eleven CMA-755 exchanges around the country 
with a twelfth in development for Cambridge. 
A programme is underway to absorb all the 
Strowger units onto SPC exchanges. Figure 1 


f Hardware and Software Support Person, Ca¬ 
nadian Marconi Company, on contract to British 
Telecom UK 


Figure 1 

SPC Telex locations 
in the UK 



shows the locations of the inland SPC exchanges 
in the UK. 

The introduction of the SPC Telex exchange 
brought many changes to BT engineers and to 
Telex customers. BT engineers saw thousands 
of Telex lines contained in huge rooms moved 
to a relatively small and uncluttered one. They 
also saw the management of thousands of lines 
reduced to a handful of personnel. The custo¬ 
mers’ immediate observation after their trans¬ 
ference to the SPC, was the change in making 
a call. Instead of using a separate dial, Telex 
customers now enter their network selection 
digits via the keyboard after receiving a proceed 
to select signal from the exchange. Customers 
now have a variety of features at their disposal 
that enhance their use of the Telex network and 
hopefully encourage more traffic and customers. 

ARCHITECTURE 

The Canadian Marconi Company (CMC) CMA- 
755 Telex/data exchange is the second gener¬ 
ation for this product. The capacity of the 
original product (still in use today) was relative¬ 
ly small and restricted. This SPC switch came 
into development at a time which also saw the 
growth in microcomputers and cheap memory. 
CMC decided to use microcomputers to front 
end customer lines and to use mini-computers 
for maintenance and call recording. The next 
development which made this SPC exchange a 
very simple and reliable product was the time- 
division multiple access (TDMA) switch. 

Time-Division Multiple Access Switch 

The TDMA switch is the heart of this product 
as it interconnects all the processors that make 
up the exchange. The TDMA switch is shown 


GLOSSARY OF TERMS 


ASP 

Accounting and statistics processor 

CMC 

Canadian Marconi Company 

DBC 

Database compiler 

DCL 

Designated control line 

FEP 

Front end processor 

ITDM 

Integral time-division multiplexer 

PTS 

Proceed to select 

RBC 

Routing and billing computer 

SPC 

Stored-program control 

TDMA 

Time-division multiple access 
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Figure 2 
TDMA switch 


in Figure 2. It has 512 time-slots that are triply 
redundant. A processor is connected to the 
TDMA switch by means of an interface card to 
access one of these time-slots. Since the switch 
is triply redundant, three cards are required for 
the same time-slot on the switch. The cards are 
housed in a cage which connects it to the internal 
TDMA bus. Each of the interface cards is 
connected to and from its processor by two 
coaxial cables: one to transmit messages to the 
switch and the other to receive messages. In each 
of the processors is another TDMA interface 
card which physically connects the three trans¬ 
mit and receive signals to and from the TDMA 
switch. 

The TDMA switch scans each of the 512 
time-slots every 156 rre. A processor communi¬ 
cates with another by placing an identical mess¬ 
age on each of the three switch busses. The 
message contains the address of the processor 
(the rudimentary aspect of this address is the 
position of the processor on the TDMA bus; that 
is, 0— 511) and the data. If there is a message 
to be transmitted to another processor, it does 
so by placing it into the input area of the 
receiving processor on the switch. The latter 
process includes the switching of the address 
contained in the message. The TDMA switch 
replaces the receiver’s address with that of the 
sender’s. The information is then transmitted to 
the receiving processor on each of the three 
paths. The processor receiving the message can 
now identify who sent the data. The receiving 
processor’s TDMA interface card examines the 
three data words and presents the best repre¬ 
sentation to the computer for processing. The 
logic for the best message is by a majority vote. 
Therefore, if two of the data words are the same, 
but different from the third, then the computer 
receives a single data word that is identical to 
the two. In the event that there is an error, parity 
or mismatch etc., this is sent to the fault 
reporting system for analysis and output. 

As mentioned earlier, the rudiments of the 
address of a processor lie in the architecture of 
the TDMA. The 512 time-slots on the TDMA 
bus are the maximum available for this switch. 
A processor connected to one of these time-slots 
assumes that slot’s position as its number. 
Therefore, a computer connected to time-slot 50 
becomes processor 50 to the exchange. Figure 3 
shows how the different processors are con¬ 
nected via the triple redundant TDMA bus. 

Front-End Processor 

A customer or trunk line is connected to the 
exchange via a microcomputer called a front-end 
processor (FEP). The FEP is connected to the 
exchange via the TDMA bus, occupying one of 
the 512 time-slots. As previously stated, the 
time-slot position determines the number of the 
connected processor. Each FEP terminates 64 
Telex lines, 0 to 63. The FEP hardware consists 
of an interface card to the TDMA bus, a central 




processing unit, and line cards which terminate 
each of the 64 lines. The signals from the line 
cards on the FEP are connected to the trans¬ 
mission system connecting the customer or 
trunk. This interconnection therefore presents 
the Telex lines to the exchange for switching. 
The processor number defined by the TDMA 
slot position and the line number is the complete 
hardware address for any physical line con¬ 
nected to the exchange. When a line is con- 


Figure 3 
Processor and 
TDMA 

interconnection 
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figured as a customer or trunk, it is given 
additional addressing information which is par¬ 
ticular to the database for the exchange. Al¬ 
though the additional addressing information for 
a customer, that is, a national number, is used 
by other customers to call, it is the processor 
number and line number used by the hardware 
and software logic to route messages across the 
switch. An FEP is shown in Figure 4. 

The FEP is monitored by a particular routing 
and billing computer (RBC). The FEP’s cogni¬ 
sant RBC is determined by an algorithm that 
evenly divides the FEPs to the available RBCs. 
If a FEP loses its cognisant RBC, it uses this 
algorithm to determine a new one. 

The FEP contains some information on rout¬ 
ing, and most information about each customer. 
In the event of a database change to a customer, 
the RBC sends the changes to the affected FEP 
for it to update the customer’s database. This is 
done without any loss of service to the customer. 

A new development has been the introduction 
of the integral time-division multiplexer (ITDM) 
FEP. This ITDM FEP is the same functionally 
as the above except for four fewer circuits; that 



Figure 4—Front-end processor 



Figure 5—Mini-computer 


is, 1 -60. The CPU and TDMA interface hard¬ 
ware is the same; however, the 16 line cards 
representing the 64 circuits are now combined 
onto two time-divisional multiplex cards. The 
data for the 60 circuits is multiplexed onto a 
64 kbit/s stream to the transmission system via 
a single cable. Data for the ITDM FEP from the 
transmission area is sent via two bearers of 
which data from only one is selected. 

Mini-Computer 

Functions such as sanity checking, database 
configuration, call routing, accounting and stat¬ 
istic generation and general operator interaction 
are found in the mini-computer, which again 
assumes a slot on the TDMA bus. The mini¬ 
computer is classed as a different type of mini¬ 
computer depending upon what function it is 
performing. There are several mini-computers 
on an exchange and they always take the lowest 
slots on the TDMA bus. The estimated number 
of call starts for an exchange is the determining 
factor in the number of RBCs. Typically, a small 
exchange (5 to 7000 lines) will have two, while 
larger exchanges (15 to 20 000 +) will have 
three and four mini-computers. The database for 
the entire exchange is held on every mini-com¬ 
puter and is updated via terminals at operator 
positions directly connected to the mini-com¬ 
puter. The mini-computers establish a master 
among them that is responsible for the issuing 
of permission and serial numbers for calls, 
database changes and maintenance reports. 

A mini-computer station is made up of sev¬ 
eral hardware components. The processor itself 
is an Hewlett Packard 1000 series with micro¬ 
code on firmware boards supplying the chief 
agent of efficiency and speed. Two tape drives 
are connected to each mini-computer with one 
having at least three for accounting purposes 
(see section on accounting and statistics proces¬ 
sor (ASP)). The terminal on a mini-computer 
varies but always has a hard-copy facility for 
record keeping. A printer is supplied to one 
mini-computer for various uses, but mainly for 
accounting and statistics. Finally, a mini-com¬ 
puter has a 50 Mbyte removable disc pack. 
Figure 5 shows a typical mini-computer con¬ 
figuration. 

Routing and Billing Computer 

When the mini-computer is routing and recor¬ 
ding calls, accepting changes to the database and 
controlling the reporting on the health of the 
exchange, it is considered to be a routing and 
billing computer (RBC). A mini-computer will 
spend the majority of its time performing as an 
RBC. 

Each RBC is responsible for a number of 
FEPs. The FEPs are split evenly among the 
reporting RBCs. If one of the RBCs was to 
change function (that is, to a database compiler 
(DBC) or accounting and statistics processor 
(ASP)), or suffer a fault and could no longer 
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handle traffic, the FEPs are re-allocated to the 
remaining RBCs automatically. This means that, 
as long as one RBC remains available, every 
customer on the exchange is capable of sending 
and receiving calls. This graceful degradation of 
service is therefore a feature and offers a high 
level of service and confidence to its customers 
and operators. The RBC accepts call starts from 
a cognisant FEP and in doing so creates a 
start-of-call record. The RBC also detects the 
clearing of a call and creates an end-of-call 
record. These call records are stored on disc 
then transferred to tape. The tapes containing 
the call record information are then used as input 
to the ASP to create an accounting tape for 
billing purposes. 

The exchange as a whole is always monitor¬ 
ing its hardware and software. When a fault (or 
possible fault) is found, it is reported to the 
exchange staff via a log report. A log is a Telex 
line configured to act as a special terminal. The 
master RBC is informed of all errors and issues 
a special serial number to each incident. The 
logs are maintained by each mini-processor in 
case the mastership changes. There are various 
faults, typically hardware, which are reported 
via LEDs as well as by logs. 

An operator can make a change to the data¬ 
base when the mini-computer is running as an 
RBC only. The terminal connected to the mini¬ 
computer is called a designated control line 
(DCL). Database edits are typed in using ‘Eng¬ 
lish like’ commands. Some edits are performed 
on-line, while others must be compiled (see 
section on database compiler (DBC)). The 
generic name for database and exchange control 
commands is DCL commands. DCL commands 
are used as mentioned above and to change a 
mini-computer from performing as an RBC to 
that of an ASP or DBC. 


Database Compiler (DBC) 

An operator initiates the DBC function on a 
mini-computer by entering a DCL command on 
a running RBC. The chosen mini-computer 
stops performing as an RBC, as long as there is 
at least one other mini-computer available for 
traffic, and re-boots as a DBC. The exchange 
has now lost some call throughput; however, if 
the DBC detects no other RBCs to handle traffic, 
it stops executing as a DBC and re-boots as an 
RBC. 

The database is compiled and, when this has 
finished, the DBC re-boots as an RBC and 
distributes the new database. When all the RBCs 
have successfully received the new database, 
they, in turn, re-boot utilising the new database. 
The system control component of the exchange 
ensures that none of the previously-mentioned 
activities interferes with the call capabilities of 
the exchange. Therefore, creating a new data¬ 
base does not stop any customer from initiating 
and receiving calls. 


Accounting and Statistics Processor 
(ASP) 

Call records stored on data tapes mounted on 
RBCs are used to produce accounting records 
and statistics. An ASP is initiated in the same 
way as a DBC. The operator chooses the pro¬ 
cessor to become the ASP and then enters a 
START ASP command via a DCL terminal. The 
processor chosen for this activity is usually the 
same mini-computer with three tape drives and 
the attached printer, but it can be any mini-com¬ 
puter processor. 

The call records are read off the data tapes 
and processed by the ASP software. The call 
records are re-formatted and written to an ac¬ 
counting tape, which is sent to a billing centre. 
While the ASP processes call records, statistics 
are gathered. These statistics are kept for certain 
periods and output to an audit tape at the end of 
an accounting run. 

The audit tape can now be used as input for 
producing statistics. The statistics are numerous 
and can take some time to produce. Therefore, 
reports have to be individually requested to 
allow the user to choose which reports and how 
long a statistics run will take. 

Like the DBC, the ASP is always monitoring 
the exchange. If it detects the non-presence of 
an RBC to handle calls, it promptly re-boots as 
an RBC regardless of what it is doing. The ASP 
is normally terminated by the operator and 
returns to the exchange as an RBC. 

ROUTING A CALL 

Having discussed the architecture of the CMA- 
755 and its components, this section describes 
the progress of a call into and out of the 
exchange. 

(a) The customer connected to FEP x signals 
to the FEP, via the transmission system, that 
he/she wishes to make a call. (See Figure 6(a).) 

(b) The RBC, having given permission for 
the call, signals the FEP to return a proceed to 
select signal to the customer. (See Figure 6(b).) 

(c) The RBC creates a call record for the call 
attempt while the customer sends selection sig¬ 
nals to the FEP. (See Figure 6(c).) 

(d) The FEP analyses the selection signals 
and sends them to the RBC with a routing index. 
The routing index tells the RBC that the call is 
either for this or a remote exchange; that is, a 
trunk call. The RBC uses the supplied index and 
the rest of the selection signals to find either the 
customer on its own exchange or a trunk out to 
the selected remote exchange. (See Figure 6(d).) 

(e) The RBC has recorded all the above in 
various forms to the start-of-call record, which 
is used later in the ASP. The RBC now has 
enough information to route the call to either the 
trunk or customer. The RBC initiates the call 
start to the selected line and records this in the 
start-of-call record. (See Figure 6(e).) 

(f) The backward circuit (customer origin- 
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TX: Transmission FEP: Front-end processor TDM A: Time-division multiple access 

PTS: Proceed to select RBC: Routing and billing computer 

Figure 6—Routing of a call 


ated call) and the forward circuit (trunk or 
customer) are connected, the RBC writes the 
call record away to disc, then eventually to tape. 
The call between the two FEPs is now directly 
connected via the TDM A bus. (See Figure 6(f).) 

(g) The call ends when one or the other 
parties clears down. The RBC responds to the 
clear signal from the FEP and creates an end- 
of-call record. The RBC controls the clearing of 
the two circuits and writes the end-of-call record 
to disc and tape once more. 

CUSTOMER FEATURES 

The introduction of the SPC Telex exchange has 
benefitted customers in many ways. New cus¬ 
tomer features (see below) such as system mess¬ 
ages sent to the customer are obvious; however, 
there are some important, and some not so 


obvious, improvements. These include the in¬ 
creased level of information about the exchange 
and transmission system. Also, the administra¬ 
tion can offer a more secure and reliable service, 
and is better equipped to find faults and keep 
the network operative. 

The SPC exchange offers a high level of 
reliability and flexibility. The Telex exchange 
staff can very quickly ascertain the condition of 
a customer’s or remote trunk line. The ability 
to detect faults quickly in the latter means that 
customers should never be without service for 
any extended time in the event of a fault to the 
network or transmission area. For instance, if a 
trunk path to a remote exchange were to fail, 
the SPC exchange can quickly, through a num¬ 
ber of DCL commands, re-route traffic to gain 
access. Customers therefore expect and receive 
continuous uninterrupted service to the entire 
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network. Automatic testing is a very important 
feature to enable faults to be found and rectified 
as they happen. The exchange periodically tests 
every line of an exchange and reports faults. 
Therefore, even if a customer were to experi¬ 
ence a fault during the weekend or at night when 
they may not be using the service, the fault can 
be detected and fixed without the customer even 
being aware there was anything wrong. In the 
past, this kind of fault may not have been 
apparent until the customer used the line. This 
process is so effective that BT is planning to 
send a Test Banner to each customer’s terminal 
when it is tested. This will remind and reassure 
the customer that BT is continuously monitoring 
customers’ access to the network. 

The vast amounts of information readily 
available to the exchange staff can be relayed to 
customers if they were to query their level of 
service or report a fault. This quick and infor¬ 
mative response provides customers with an 
increased level of confidence about the service 
and therefore its viability. 

The SPC exchange has several protocols for 
connecting remote exchanges and networks. 
These rules for the exchange of data are quicker 
and more reliable than those directly available 
for Strowger customers. Therefore, customers 
receive faster set-up times and again more 
reliability in the delivery of data. 

The administration can put information mess¬ 
ages on the system. These can then be accessed 
by the customer directly or indirectly in the 
event that a service change needs to be relayed 
back to the caller. 

Since the exchange is a computer, changes in 
service and features can be added quickly and 
selectively. Demands by the market-place 
and/or the administration can be turned into 
software and/or hardware and added when and 
where required. 

The SPC exchange now offers the customer 
many features not previously available on the 
Strowger exchanges. Some of these features are 
listed below: 


Advice of last call units Customers can now, 
during a call and/or at the end of a call, request 
the number of call units used. The customer can 
request the number of units used at any time 
during the call by typing in four question marks; 
that is, *????’. The number of units used during 
a call can be automatically displayed at the end 
of each call. This feature is extremely useful to 
a business which wants to keep track of its 
operating costs. 

Incoming/outgoing only Customers can 
choose to have only incoming or outgoing lines, 
or can choose to have a mixture. A customer 
may have several machines or lines in an office. 
By dedicating a line to incoming only, all telexes 
sent to that line are received. It is important to 
note that in the Telex network most failed calls 
are due to the called line being occupied. A 


business dependent upon receiving orders via 
Telex will find this feature most beneficial. 

Changed number interception When custo¬ 
mers move, they can be assured that all calls 
will be automatically re-directed to them. The 
re-direction is temporary until enough time has 
passed to ensure that this customer’s contacts 
are using the new selection. There are two 
options with this feature. The first is simply a 
message to the caller that the called number has 
changed. This option also gives the caller the 
new number to call. The second option does the 
latter and then automatically re-directs the call. 
Again, a customer who moves can be assured 
that the physical movement of his/her Telex line 
will not interrupt service. 

Short-code selection This feature allows 
customers to store any selection as a two-digit 
short code. The user has full control of this 
feature via the Telex terminal and the entering 
of a pre-assigned facility code. The facility code 
sets up a conversation between the customer and 
the exchange. The exchange software finds this 
customer’s short-code file and updates it accord¬ 
ing to the customer’s input. 

Date and time insertion The date and time 
can be automatically stamped on each message 
sent. This feature does away with the traditional 
manual stamping of received correspondence. 
All messages can be received unattended with 
the knowledge that the customer can see exactly 
when they were transmitted. 

Pre-recorded information Two levels are 
available for this feature. A customer can have 
up to 200 characters to print out a customised 
message whenever a call is made to his/her 
number. The second level is for use by the 
administration to deliver messages when the 
particular line is called. A customer may use it 
for a news service, or to deliver a specific 
message to each caller. The administration may 
use it to supply information about new or 
changed services. 

Message separation Automatically inserts 
20 blank lines between messages. The separation 
is particularly useful to customers that receive 
many telexes. The separation allows the user to 
identify each received message quickly. 

There are many more customer and admin¬ 
istration features offered by this SPC Telex 
switch. They are just too numerous to mention 
in this article; however information can be 
provided by the British Telecom UK Communi¬ 
cations (UKC) Telex product line. 

CONCLUSIONS 

The introduction of the SPC Telex exchange, 
which began in 1984 in Sheffield, and now 
includes most customers in the UK, has brought 
many advantages to the administration of the 
network and its customers. 

Customers enjoy quicker connect times and 
many enhancing features. Customer account 
queries can be more informative, and any com- 
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plaints about service easily tracked and dealt 
with. Therefore, customers perceive a better and 
more responsive service. 

The administration has reduced plant and 
manpower requirements. The electronic record 
keeping means quick and easy access to ex¬ 
change and network statistics. This additional 
information allows the planning and mainten¬ 
ance groups to operate more efficiently and with 
greater confidence. Thus the administration has 
a clearer and more accurate picture of its net¬ 
work. 
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Frame Management Systems Within The Local Network 

D. G. RICHARDS, and R. M. BATY f 


As a consequence of its network modernisation programme , British Telecom has been able to review 
the problems associated with main distribution frames and instigate a number of measures to improve 
their quality. An important feature of frame management is the need for accurate records and a means 
by which these records can be kept up to date. This article describes the development of some of the 
computer systems that have been introduced to assist in frame management. 


INTRODUCTION 

A prime requirement for efficient operation of 
any local telephone exchange is flexibility in the 
inter-connection of local lines and exchange 
equipment. This facility is provided by the main 
distribution frame (MDF), which consists of two 
sets of terminations (local lines, and exchange 
equipment), electrically inter-connected by flex¬ 
ible jumpers. The jumpers are connected (or 
reconnected) such as to meet new or changed 
customers’ service requirements. Figure 1 illus¬ 
trates a typical MDF with some of the circuits 
that route through it. 

The quality of the MDF is vital to the service 
offered to telephone customers and has become 
relatively more important as the quality of ex¬ 
change switching and transmission improve with 
the adoption of digital techniques. Within British 
Telecom, there is currently a major initiative to 
improve MDFs and ensure the MDF work area 
is managed efficiently. The title that has been 
given to this work is Frame Management. 
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HISTORY 

Much of the difficulty in managing frames is a 
result of the large number of different work 
groups who need to access the MDF in their 
day-to-day activities, as illustrated in Figure 2. 
This situation creates difficulty in maintaining 
up to date MDF termination records, particular¬ 
ly in locations where a high amount of jumper 
activity (churn) takes place. 

Traditonally, it has been practice for certain 
work groups to maintain a set of records de¬ 
signed to meet its own needs, leading to a 
duplication of record systems. For example, a 
set of MDF records is kept within the exchange 
where amendments are carried out by exchange 
staff. Another set of records is kept within the 
local line assignment (routing) office and is 
amended by the routing officer. As the updating 
of these systems is carried out separately, it is 
not unusual to find that the databases are incon¬ 
sistent. For record retrieval purposes, MDF 
records are required to be indexed on circuit 
number, local line identity, and exchange equip- 
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ment termination number. Where a paper record Figure 1 
system is in use this requirement has been Typical MDF 
satisfied by the provision of three sets of records. 

At MDF locations where the rate of churn is 
high, this has led to a low level of confidence in 
the accuracy of the MDF records. As a result, 
whenever an exchange replacement takes place, 
it is necessary to verify and correct the MDF 
records before existing customers can be con¬ 
nected to the new exchange. Similarly, provision 
and maintenance work is hampered by inaccur¬ 
ate MDF records. 
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This is a problem shared to a greater or lesser 
extent by telecommunications administrations 
throughout the world. 

NETWORK ADMINISTRATION TASK 
FORCE 

In early 1987, the Network Administration Task 
Force (NATF) was formed to conduct a study 
of how British Telecom could better administer 
its network. The terms of reference given to the 
Customer Connection sub group was: 

To identify how the function of managing the 
local network was organised and to compare this 
with the ideal. 

This resulted in recommendations being put 
forward for the implementation of a nation-wide 
strategy which called for: 

• a 100% verification and consequent cleansing 
of the MDF record, and 

• the introduction of computerised record/man¬ 
agement systems to the MDF work area. 

The commonality between MDF records and 
local line records has meant that British Tele¬ 
com’s Customer Service System (CSS), which 
will hold local line records, can be extended to 
cover MDF records and provide frame manage¬ 
ment facilities. This development is currently 
underway and is scheduled for implementation 
during 1990. In the interim period, three com¬ 
puter systems have been approved for im¬ 
plementation. They are: 

(a) the Local Lines Information System/Frame 
Record (LLIS/FR) a system for the recording of 
conventional MDF circuit and termination details, 

(i b ) the Frame Record System (FRS) which 
is primarily designed to produce the bulk MDF 
jumper schedules required during the analogue 
to digital exchange replacement programme. 
The system also offers a limited record keeping 
capability for the conventional MDF, and 

(c) the Modular Frame Management System 
(MFMS) which is designed specifically to as¬ 
sist in the complex administration needs of a 
modular frame[l]. 

The importance of these interim systems is 
that MDF record verification and cleanse is a 
necessary part of exchange modernisation, and 
systems are required which will help maintain 
the quality of those records until CSS facilities 
are available. 

FRAME MANAGEMENT ACTIVITIES 

The term frame management is taken to include: 

(a) monitoring and control of all MDF service 
activity; that is, the provision, cessation, suspen¬ 
sion, and maintenance of customer service, 

(b) keeping records of the status and location 
of all local line and exchange equipment termi¬ 
nations on the MDF (inventory), 

(c) monitoring expenditure on MDF work for 
manpower and financial forecasting purposes, 


(< d) planning, prioritising, and scheduling all 
MDF work to ensure that it is carried out 
smoothly and on time, and 

{e) providing a quality measurement system to 
ensure that all aspects of frame management em¬ 
ployed are effective and meet the required standard. 

FACILITIES OF COMPUTERISED FRAME 
MANAGEMENT SYSTEMS 

British Telecom’s requirements in this area in¬ 
clude the following: 

• Automatic assignment of exchange equipment 
to match the customer’s specific needs. 

• Automatic assignment of tie circuits and/or 
auxiliary equipment to meet specific requirements. 
® Given details of the reference and target 
terminations on the MDF, and any auxiliary 
equipment requirements, the system should 
automatically produce the jumper details for the 
technician. 

• The facility to record details of any type of 
circuit terminating on an MDF. 

• The option to over-ride any of the automatic 
assignment routines is required. 

® Inventory of local line terminations, exchange 
equipment terminations, tie circuits, and auxil¬ 
iary equipment must be possible. 

• When a request is received for the cessation 
of customer service, there is often a requirement 
to reallocate the directory number (DN) to 
another customer. However, in the case of 
electronic and digital exchanges, it is possible 
(and more efficient) to leave the local line and 
exchange equipment connected pending a re¬ 
quest for service at the same location. 

A facility is required therefore to manage this 
situation. (The term given to this facility is left 
in jumper). 

• Stringent vetting to ensure that only consistent 
data is permitted to be recorded on the database. 

• Directory number management facility in¬ 
cluding the ability to assign, reserve, and to age 
directory numbers automatically before they are 
reallocated for service. 

• Service order handling (advice note manage¬ 
ment) so that when details of any service 
request is received, the frame management sys¬ 
tem extends the facility to input details of the 
job including required-by dates. The service 
order tracking system can then automatically 
output jumper schedules with sufficient lead 
time in which to achieve completion. Similarly, 
the frame management system would flag those 
requests that were in jeopardy; that is, those 
unlikely to be completed by the due date due to 
insufficient lead time remaining. 

• Exchange transfers when a digital exchange 
replacement is to be provided, a bulk jumper 
schedule for the connection of existing custo¬ 
mers to the new exchange is required. 

• MDF replacement/rearrangement as with 
exchange replacement, the replacement or rear¬ 
rangement of an MDF requires the availability 
of a bulk jumper schedule. 
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• System access security should be such that 
only authorised staff are able to effect changes 
to the database, with read-only access provided 
for others. 

$ Adequate data security enabling easy recovery 
in the event of system breakdown. 

The above facilities are required for both 
conventional and modular MDFs, and for all 
exchange types; that is, Strowger, crossbar, 
electronic, and digital, as well as for all miscel¬ 
laneous equipment terminating on the MDF. 

MODULAR FRAMES AND THEIR 
MANAGEMENT 

On a modular MDF, the two sets of terminations 
(line and exchange) are placed on the same side 
of the frame, in close proximity. This configu¬ 
ration is achieved by having alternate modules 
of line and exchange equipment terminations 
along the length of the frame. The net result is 
that jumpers can be run very quickly. 

Careful management of these frames is para¬ 
mount. For example, badly located cable and 
exchange equipment terminations may cause the 
MDF to become unusable. Whilst modular 
MDFs with few terminations and a very low rate 
of churn can be managed manually, the larger 
and busier modular MDF requires the facilities 
of a computerised frame management system. 
Where this maxim is ignored, it is likely that 
MDF failure will occur. 

Figure 3 illustrates (typical) the criteria that 
is applied to the selection of a jumper route on 
the modular MDF. The algorithms used to ident¬ 
ify the optimum jumper route give priority to 
the security and load balance requirements of 
the exchange. 

Note: The optimum jumper concept can 
equally well be applied to the running of jumpers 
on conventional frames in order to avoid jumper 
bed congestion. 

DATABASE DESIGN 

The database design for LLIS/FR, FRS, and 
MFMS has followed a similar pattern. Examin¬ 
ation of the system requirements in all cases 
reveals the need to add, amend, or delete circuit, 
local line termination identity, and exchange 
equipment termination identities simultaneously 
or independently. This is dependent on the 
particular aspect of MDF work being under¬ 
taken. To achieve this, it is necessary to have a 
database structure comprising five main files as 
illustrated in Figure 4. 

Each of the systems has been designed to 
accommodate records at locations where one or 
more MDFs or one or more exchange switches 
exist. Figure 5 shows the various relationships 
between the MDF and exchange unit that may 
be encountered; that is, one-to-one, one-to- 
many, many-to-one, and many-to-many, respec¬ 
tively. 
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Optimum jumpers 
on modular MDF 


Figure 4 

Database structure 


Figure 5 

Relationships between 
exhange unit and MDF 


LOCAL LINES INFORMATION 
SYSTEM/FRAME RECORDS (LLIS/FR) 

The extension of the existing local lines infor¬ 
mation system (LLIS) was introduced in 1988 
for the maintenance of conventional MDF rec¬ 
ords. LLIS/FR is a multi-user (mainframe com- 
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REF: LF01MENU EXCHANGE: CHORLTON DATE:15/10/88 

LLIS/FR PROCESS SELECTION MENU 


1 - CIRCUIT RECORDS. 

2 - BAR/PAIR RECORDS. 

3 - E.E.T. RECORDS. 

4 - GROUP RECORDS. 

5 - BATCH REQUESTS. 

6 - R & R CIRCUIT INDEX. 

7 - R & R D.P. RECORDS. 

8 - UNIT RECORDS. 

9 - FRAME RECORDS. 

M - SEND / RECEIVE MESSAGES. 

A - MAINTAIN EXCHANGE. 

B - MAINTAIN OPERATOR I.D.S. 

C - MAINTAIN ACTIVE OPERATORS. 


SELECTION: ... 

STANDARD PF KEY ASSIGNMENTS FOR THIS SYSTEM (WHERE APPLICABLE) 

PF9 = EXCHANGE SELECTION, PF10 = RETURN TO MENU, CLEAR = SIGN-OFF. 

V_'___ J 


( \ 
REF : LF02CIRC LLIS/FR - CIRCUIT DATA DATE : 15/10/88 

EXCHANGE : EAST 


CIRCUIT _ LINE NO. 0000 STATUS _ S/S _ 

COMMENT _ 

MULTI-EET (Y/N) _ MULTI BAR PAIR (Y/N) _ GROUP _ LAST UPD- 

OP-ID _ 


puter) system, primarily intended for use by the 
exchange/MDF management staff, although ac¬ 
cess to the records can be extended to other 
groups. 

Records of exchange line circuits for any ex¬ 
change technology type in current use within British 
Telecom, as well as private circuit and miscellan¬ 
eous circuit details can be accommodated within 
the database. The system provides printout of 
inventory details and status of MDF terminations 
to assist in the management of the MDF. 

The options provided enable records to be 
created or retrieved by circuit number, local line 
identity, and exchange equipment termination 
identity. 

Facilities to delete a circuit (remove circuit 
designation, local line, and exchange equipment 
details) or to cease a circuit (disassociate the 
circuit designation leaving the relationship be¬ 
tween the local line and exchange equipment in 
tact) are available. 

Examples of the LLIS/FR process selection 
menu screen and the circuit record screens are 
given in Figure 6. 

Off-line (Batch) Processes 


1ST TIE _ PAIR 00000 2ND TIE _ PAIR 00000 


*R&R DISCREPANCY 
FRAME _ BAR _ 
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PAIR 00000 | 

00000 | 
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| STATUS 
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VERT 
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UNIT EET 

1 

PLA/TYPE | 
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| STATUS 
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VERT 

LEVEL 


YOU ARE NOW IN ADD/INSERT MODE 


1=UPD 2=ADD 3=BWD 4=FWD 5=DEL 6=BPR 7=EET 8=GRP 9=EXSL 10=MENU 13=BRWS 


LLIS/FR has been designed such that the key 
functions are available from on-line terminals. 
However, processing of report (printout) re¬ 
quests and any processes requiring global update 
of the database are processed off-line. This is 
because some of these tasks require unrestricted 
use of the database and to process them in a real 
time environment would have adverse affect on 
the performance of the system. 

The off-line processes available to LLIS/FR 
users are: 


Figure 6—Examples of LLIS/FR main menu and circuit record 
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Figure 7—Local network covered by LLIS 


Bulk Circuit Change Facility 

This facility enables changes to be made to all 
or a range of the exchange directory numbers 
assigned to circuit records. 

Bulk Local Line Identity Change 

Local line pair identities can be changed for a 
complete cable or for a range of local line cable 
pairs. 

Comparison Process 

The Local Lines Information System/Routing 
and Records (LLIS/RR) has been developed for 
the recording of local line records; that is, from 
the street cable distribution point (DP) up to 
line-side MDF termination. Figure 7 illustrates 
the sections of the local network covered by 
LLIS/FR and LLIS/RR, respectively. 

Where LLIS/FR and LLIS/RR are in oper¬ 
ation for the same exchange area, comparison 
of the MDF data held by each system can be 
made and the results printed for corrective 
action. Another feature of the comparison pro¬ 
cess is that a message appears on the respective 
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FRAME RECORD SYSTEM 

COPYRIGHT BT/UKC/NOS3.1.3 
EXCHANGE HAKE : HALVERll 


MDF JUMPERING SCHEDULE, ALL LINE TYPES 

08/03/89 PAGE : 1 
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Note 1 : For the purposes of this illustration, the actual DNs have been suppressed. 


circuit screen warning that a discrepancy be¬ 
tween both record systems has been en¬ 
countered. An example of this facility is shown 
in the lower screen in Figure 6. 

Print Processes 

Various printouts are produced by LLIS/FR on 
request giving details of exchange equipment and 
local line utilisation. Others are produced as a 
result of the comparison processes. 

Computer Implementation Details 

The LLIS/FR system operates on an IBM, or 
compatible mainframe computer (for example, 
3090) and is accessed using a network of 3270 
terminals, as used for CSS access. 

The operating system used for LLIS/FR is 
either Multiple Virtual Storage (MVS) or the 
mainframe Disk Operating System (DOS). 

The data is held on VSAM key sequenced 
data sets and requires a substantial amount of 
storage. (A typical estimate for a District’s needs 
would be approximately 630 Mbytes or one 3380 
volume). 

The on-line system runs under CICS/VS and 
is written in UFO, COBOL and ASSEMBLER. 
UFO is part of the CONSENSUS package mar¬ 
keted by ON-LINE Software International. 

FRAME RECORD SYSTEM (FRS) 

When a digital exchange is installed to replace 
an existing exchange (exchange transfer ),At is 
necessary to produce an MDF jumper schedule 
giving details of the cross-connection of the new 
exchange equipment. It is primarily for this 
purpose that FRS was developed. The system 
also provides the facility to maintain a full-frame 
record, after exchange transfer. To meet these 
objectives, the system has been designed to 
accommodate records for all exchange equip¬ 
ment types, plus auxiliary and miscellaneous 
equipment details. 

Exchange Transfers 

Initially, FRS is loaded with data from one of 
the local line record systems, containing details 
of the customers’ directory number and local 
line pair identity. The records are then verified 
electrically and corrected through use of the 



Figure 8(b) 
Example of bulk 
jumper printout 


Figure 8(a) 

Pre-transfer 

jumpering 


INternal TESTing system (INTEST)—a compu¬ 
terised jumper verification aid. Once this pro¬ 
cess has been completed, details of the allocation 
of new exchange equipment to customers is 
obtained from those responsible for producing 
the digital exchange data configuration load tape. 
This data is then transferred on to the FRS 
database. By directory number association, the 
MDF jumper schedules for the new frame can 
be generated. Figure 8(a) illustrates how the 
MDF is pre-jumpered in readiness for the cut¬ 
over to the new exchange, whilst Figure 8(Z?) 
gives an example of the bulk jumper schedule 
produced by FRS. 

FRS is designed to import data from many 
sources and has the ability to compare data held 
in the import file against that held in the data¬ 
base. Figure 9 illustrates the data import paths 
to FRS from other systems. 

There are many options available from the 
FRS selection menus, ranging from record cre¬ 
ation and output requests through to system 
maintenance facilities. A selection of the system 
menus is given in Figure 10. 

Jumper Installation Fast Form (JIFF) 

Where bulk MDF jumpering is being conducted 
on a large MDF, this often results in disruption 
to day-to-day jumper activity. The JIFF system, 
which was devised in British Telecom’s Thames- 
wey District, provides the means of overcoming 
this problem whilst reducing timescales for bulk 
jumper provisioning. Forms of up to 200 jum¬ 
pers are made up on a template remote to the 
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Figure 9 
Data import to 
FRS 


MDF. The jumper forms are then transported to 
Figure 10 the MDF for installation and termination. FRS 

FRS system menus contributes to this process by producing the 



printed labels (containing termination details) 
which are attached to each jumper. 

Computer Implementation Details 

FRS is a PC-based system which is designed to 
run on a British Telecom Merlin PC (compatible 
with the IBM™ AT, XT, or 386). Other require¬ 
ments are that the PC must have 640 kbyte of 
random-access memory (RAM), and a hard disc 
with a minimum of 32 Mbyte storage capa¬ 
bility—the maximum size of disk that can be 
accessed by the MSDOS operating system. Ap¬ 
proximately 60 000 records can be accommo¬ 
dated on a 32 Mbyte disk. Use of a maths 
co-processor (8087, 80287 or 80387 device), 
although not essential, will speed the execution 
of the programs. 

The system operates under MSDOS (version 
2.1 or higher) 

FoxBASE+ was chosen as the application 
software for FRS as the development team 
chosen for the project had considerable expertise 
in the use of dBASEIII™ (a similar software 
package), and because FoxBASE-f ™ was faster 
for this application. 

MODULAR FRAME MANAGEMENT 
SYSTEM (MFMS) 

MFMS is designed to aid in the administration 
of modular MDFs. It is a PC-based system 
which can be operated over a local area network 
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in multi-user mode. MFMS provides automatic 
plant allocation facilities for System X and AXE 
10 digital exchanges. The system has the ability 
to record circuit details for analogue exchange 
technologies (with the exception of Strowger 
exchanges) and private/miscellaneous circuits. 

Service Order Handling 

Where a conventional MDF is in use (that is, 
after transfer), the automatic allocation of digital 
exchange line equipment is controlled through 
use of the Subscribers Record System (SRS). 

SRS is part of the suite of systems that forms 
the Operations and Maintenance Centre (OMC). 
SRS ensures that the traffic load is balanced 
across the telephone exchange whilst applying 
customer service security measures. SRS cannot 
be used, however, for exchange equipment allo¬ 
cations on a modular MDF as it does not hold 
the necessary termination location and zone 
information. In this case, MFMS must be used 
and the resultant allocation details be input to 
SRS. An illustration of the information flow for 
each situation is given in Figure 11. 

Users of LLIS and FRS are presented with 
the traditional menu screens as they progress 
through each system. In the case of MFMS, pull 
down menus in keeping with the standard cur¬ 
rently adopted by producers of most PC-based 
software are being used. 



Figure 11 
Service order 
handling 


MFMS is being developed in two major 
phases. Phase 1, which has been recently com¬ 
pleted, provides facilities for keeping modular 
MDF jumpering records, whilst Phase 2 will 
provide users with full modular frame manage- 


Figure 12 
Examples of 
MFMS menu 
screens 
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ment facilities. Phase 2 is due to be completed 
in late April 1989. 

The system will cater for the following modu¬ 
lar MDFs: 

<§ The COSMIC IIA modular MDF which is 
manufactured by AT&T and marketed in the UK 
by Fulcrum Communications Ltd. 

• The CAM IV modular MDF which is manu¬ 
factured and marketed by Porta. 

• The AUGAT DF300 modular MDF manufac¬ 
tured and marketed by AUGAT Communica¬ 
tions Group. 

Figure 12 shows some of the MFMS menus 
screens. 

Computer Implementation Details 

MFMS is a PC-based application program. The 
British Telecom Merlin 5330 PC is recom¬ 
mended to run the system because of the high 
processing performance achieved. Other re¬ 
quirements are that the PC must have 640 kbyte 
of RAM, and a hard disc with a minimum of 
40 Mbyte storage capability. In order to operate 
MFMS in a multi-user environment, it is necess¬ 
ary to run the application software on British 
Telecom’s Local Area Network ‘T* Net 1300. 

The system operates under MSDOS (version 
2.1 or higher). 

As with FRS, FoxBASE+ was chosen for the 
application software, although in the case of 
MFMS the multi-user version has been adopted. 

INTERFACES 

LLIS/FR, FRS, and MFMS require interfaces 
with many currently used local line and ex¬ 
change equipment administration systems and to 
future systems such as CSS. Essentially, this 
facility is required for the import or export of 
data. An equally important requirement is the 
regular comparison of data between systems in 
the drive to maintain consistent data prior to the 
rationalisation of systems. Each system has been 
given a limited number of interfaces for this 
purpose. As unforeseen interface requirements 
surface, where possible a compare facility will 
be provided. 

CONCLUSIONS 

Efficient management of MDFs requires two 
major components: efficient local management 


control, and supporting frame management com¬ 
puter systems. The main requirements of the 
systems is that data duplication will be eliminated, 
and that access is offered to all who require it. 
These requirements are best met by CSS. 

In the period until CSS provides these fa¬ 
cilities, it has been necessary to provide the 
range of interim systems described in this ar¬ 
ticle. This has had the great benefit in that it has 
offered a series of ideas testbeds and has given 
experience which is being fed into the definition 
of the CSS facilities. 

The long-term vision is of a 100% pre-wired 
exchange switch where exchange line cards are 
universal. Service requests would then be car¬ 
ried out through software instructions to the 
exchange eliminating the need for MDF activity. 
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1 Bowen, J. H. Main Distribution Frames. Br. 

Telccommun. Eng., Apr. 1989, 8, (this issue). 
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Phones on the Move 


In January 1989, the Secretary of State for Trade and Industry announced a number of initiatives 
that would affect the development of mobile communications in the UK in the 1990s. The first was 
the allocation of additional channels for use by the cellular radiotelephone network. The second was 
the granting of licences to four operators to run Telepoint communications networks, and finally, a 
discussion document was issued in which the Department of Trade and Industry was seeking innovative 
ideas for new personal communication networks to be implemented in the early-1990s. 


INTRODUCTION 

The UK is a world leader in mobile telecom¬ 
munications. In January 1989, the Secretary of 
State for Trade and Industry, Lord Young, an¬ 
nounce three initiatives that were aimed to 
further strengthen the UK’s position in this field. 
The aim is to widen the competition in the 
fast-growing market of mobile communications 
and speed the spread of personal communica¬ 
tions onto the high street. The initiatives cover 
additional channels for the cellular telephone 
network, the issue of licences to operate the 
Telepoint service, the new cordless digital tele¬ 
phone service, and the issue of Personal Com¬ 
munications in the 1990s*, a discussion 
document which gives the opportunity to help 
shape the new systems which will be developed 
for use later in the 1990s. 

CELLULAR RADIO CHANNELS 

Since its opening in January 1985, the cellular 
radio service has grown rapidly, and now some 
98% of the population has access to it. The 
liberal competitive telecommunications policy 
operated in the UK has made Britain a world 
leader in the introduction of mobile telephones. 
This has brought an enormous growth in demand 
with an estimated 500 000 users of cellular radio 
at present and a predicted demand of one million 



Growth in cellular network 



□ CONGESTED 


MORE 

CONGESTED 


. MOST 

; CONGESTED 


users by 1991. The instruments themselves have Congestion around 
seen rapid development and are now much 
smaller and more convenient than their ancestors 
of the early-1980s. 

This rapid growth has presented serious prob¬ 
lems to the network operators with congestion 
on both networks during peak periods, particu¬ 
larly in the London area bounded by the M25 
motorway. 

To ease this situation, a further 400 channels, 
originally reserved for Ministry of Defence use, 
are being made available over the whole of the 
M25 area. These channels had previously been 


* Personal Communications in the 1990s—a dis¬ 
cussion document. Department of Trade and Industry, 
Jan. 1989. 
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available only in the Central London area. 

The Government has indicated that it will 
keep under review the opportunities for licens¬ 
ing of one or more further national cellular 
operators in other parts of the spectrum once the 
pan-European cellular radio system, or GSM 
(groupe speciale mobile ), has come on stream 
in 1991. 

TELEPOINT 

The Telepoint system makes use of small per¬ 
sonal cordless telephones that have the ability to 
make outgoing calls provided they are within 
100-150 m of an appropriate base station. As 
well as making calls from home, the Telepoint 
customer will be able to make outgoing calls via 
base stations located in public places such as 
railway stations, airports, public houses and 
shops—the concept of the ‘phone box in your 
pocket’. 

The new handsets, known as CT2 (second 
generation cordless telephone), unlike the exist¬ 
ing cordless telephones, use digital technology 
and are expected to cost about £200. A condition 
of the licence recognises the special needs of the 
hard of hearing and licensees will be obliged to 
make suitable handsets available on a commer¬ 
cial basis. 

Four licences have been granted to: 

Ferranti, 

Phonepoint Consortium involving British 
Telecom, STC, France Telecom and Nynex, 

A Philips/Barclays/Shell consortium, and 

A Motorola/Shaye/Mercury Communica¬ 
tions consortium. 



The Phonepoint trial 


probably from mid-1991, a user registered with 
one system must be able to communicate via the 
base stations of any of the others. 

The market will be kept under review by the 
Director General of OFTEL who will advise the 
Secretary for Trade on any changes required to 
the regulatory regime. Where appropriate, these 
could be initiated by OFTEL under the 1984 
Telecommunications Act. 


The licences will last for 12 years and will 
be monitored and enforced by OFTEL. 

Because of their position as network oper¬ 
ators, both British Telecom and Mercury will be 
allowed to hold only minority interests in the 
consortia. 

The intention is that the licensees will be free 
to use existing proprietary equipment so that the 
services may be brought into operation as soon 
as possible. British Telecom gave a public dem¬ 
onstration of its Phonepoint service in Novem¬ 
ber last year, and expects the Phonepoint 
consortium to begin operations during the 
Spring. However, as part of the licence condi¬ 
tions, the consortium will not be able to indicate 
any link with BT by means of its name or any 
logo used. Similarly, BT will not be able to 
suggest any such link in its own advertising. 

Two rival operating systems have been pro¬ 
posed, each using deferent rates for data ex¬ 
change and signalling protocols. However, a 
new standard for digital cordless telephones, the 
common air interface (CAI), is under develop¬ 
ment and the licensees will be required to 
support this standard from the end of 1990. This 
will permit a customer of any one service 
operator to purchase a handset from amongst 
those available on the market. At a later date, 


PERSONAL COMMUNICATIONS 
NETWORKS 

Future developments in mobile communications 
now needed to be considered. The new systems, 
which have been referred to as personal com¬ 
munications networks , will take account of the 
trend towards mobile office equipment. The 
technology would be digital with the ability to 
transmit both voice and data. These networks 
would extend the concept of the Telepoint sys¬ 
tem to receive incoming calls. To stimulate 
views on what might happen in the future, the 
Department of Trade and Industry has issued a 
discussion document which sets out a way in 
which the market might develop and seeks 
innovative and practical ideas in response. 

The aim is that at least two new operators are 
licensed for the new systems by the end of 1989 
so that development work can start for a service 
to be available in the early-1990s. 

Technical Trends 

With mobile radio systems, there is a trend 
towards smaller and smaller service areas for 
the base stations with the consequent reduction 
in handset size and power requirements. The 
Telepoint concept begins with a very small 
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service area and expands by means of increasing 
the number of base stations. 

There are no inherent technical reasons why 
customers should not access the public telephone 
network by means of radio. The present limita¬ 
tions are imposed primarily by the limitation on 
the number of radio channels available. 

Frequency Bands 

To accommodate additional public mobile tele¬ 
phone operators, and service an increased num¬ 
ber of customers, additional radio channels must 
be brought into use. The available spectrum 
around 900 MHz has not got the capacity for 
such a large expansion. The next feasible band 
appears to be in the 1 *7-2*3 GHz range. These 
frequencies are well suited to high-capacity 
personal communication applications for radio 
base stations with limited coverage zones and 
low transmitter powers. 

There is still some doubt about the precise 
frequences to be made available as much will 
depend on other factors such as the need for 
pairing and with what separation, and the needs 
of existing uses. It is suggested that the 
1 • 7 -1 • 9 GHz range could be the most appro¬ 
priate for the UK if spectrum is to be released 
quickly, but consideration must be given to 
international harmonisation. In the absence of 
any agreement, the risks must be balance against 
the advantages of early exploitation of the per¬ 
sonal communications market. 

System Standards 

It is likely that any system licensed would need 
to conform to a publicly available technical 
standard to ensure competition between network 
operators and between equipment suppliers. The 
pan-European digital cellular radio system tech¬ 
nology, or a derivative of it might form the basis 
of such a standard. This would have advantages 
in savings in development effort and costs as 
only the radio-frequency components would be 
involved. There is also a potential for a multi¬ 
application handset switchable to either system. 


Whatever technical standard is finally chosen, 
one of the key decisions to be made is whether 
or not the personal communication network will 
incorporate the handover facility. This feature 
enables users to travel from one base station 
coverage area to another without interruption. 
This is an important feature of the cellular system 
and is necessary for the car phone market. 
However, the personal communications network 
might not require such a feature, and this would 
permit a simplification of the network with a 
potentially lower start-up cost. 

Another European development to be con¬ 
sidered is the digital European cordless tele¬ 
phone (DECT). The standard for the DECT has 
not yet been defined, but its frequency range is 
foreseen as around 1 • 7 GHz and products are 
expected on the market in 1992. 

Summary 

The discussion document seeks to identify the 
interest of potential operators to develop, build 
and operate an advanced digital personal com¬ 
munications network. The network would prob¬ 
ably operate in the 1 *7-2*3 GHz band and go 
into operation around 1992. 

The key questions to be addressed are: 

• The ability of the UK market to support more 
public mobile radio operators. 

• The improvement over today’s networks with 
the advent of the pocket radiotelephone. 

• The date by which new personal communica¬ 
tions networks could/should be implemented. 

• Is the combination of 1*7—2*3 GHz fre¬ 
quency channels and pan-European digital cel¬ 
lular radio technology the most effective 
solution for the early- to mid-1990s? 

• How much bandwidth is needed for each 
operator in order to build up and maintain a 
viable customer base? 

©Should handover be a feature of personal 
communications networks? 

• Should the market opportunity be seized im¬ 
mediately rather than waiting until the future 
international frequency allocations for mobile 
radio have been made? 
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COSMIC 81 A: A Modular Main Distribution Frame System 

J. H. BOWEN+ 


Where a new main distribution frame is required or justified, a range of proprietary modular main 
distribution frames is available for use in the public switched telephone network as an alternative to 
conventional frames. In this article, the larger COSMIC IIA family of distribution frames is examined 
together with their applications. Another article examines frame management systems in greater detail. 


INTRODUCTION 

Earlier articles in this series [1, 2] discussed 
basic aspects required to provide modular main 
distribution frame (modular MDF) facilities in 
a traditional metallic telephone circuit and pro¬ 
duct trials of the Mini-COSMIC™. This article 
examines in greater detail the larger COS¬ 
MIC IIA™ modular MDF suitable for large 
installations up to 400 000 lines. 

COSMIC IIA MODULAR MAIN 
DISTRIBUTION FRAME 

The COSMIC IIA modular MDF system meets 
the basic requirements for the adoption of a 
modular MDF in lieu of the conventional dis¬ 
tribution frame [2] and introduces the follow¬ 
ing additional features: 

(a) The framework can be provided to meet 
the design life (10 to 20 years) where there is floor 
space available. This will increase the initial cost, 
but will only be a small proportion of the total 
and will provide a framework which will be easier 
to work on for the major part of its life. 

( b ) Jumper blocks are provided at a conveni¬ 
ent working height initially and then grown 
outwards from the centre (shelf 6 is the first to 
be equipped, then shelf 5, shelf 7, etc.). 

(c) A vertical jumper trough (VJT) is pro¬ 
vided between each associated line and exchange 
bay to house the ‘jumper slack*. 

(d) The protector panels are mounted on the 
rear of the modular MDF to maximise the space 
available for jumpering. 

( e ) Bay sizes have been designed such that 
the number of pairs terminated on the line-bay 
are complemented by the capacity on the ad¬ 
jacent equipment/exchange-bay. 

(/) To make planning easier, combinations of 
line and equipment bays (plus VJTs) have been 
documented and coded to cover most usual 
situations. 


f Media Products Group, Fulcrum Communica¬ 
tions Ltd, a wholly owned subsidiary of British 
Telecom. 

COSMIC™ and UNIX™ are trademarks of 
AT&T, Western Electric, USA. 


(g) 128-pair jumper blocks are available to 
match the terminating patterns of digital ex¬ 
change equipment, without tag or wire redun¬ 
dancy. 

(h) Recommends load balancing of the ex¬ 
change equipment when jumpering. 

(/) Provides the option for a dedicated tie pair 
distribution frame. 

(j) Provides dedicated overhead runways for 
external cables and exchange/equipment ca¬ 
bling. Normally top cabling of the framework 
is recommended although there is an option of 
bottom feed in certain smaller situations. 

(k) Maximises the ‘easy-to-jumper’ concept. 

(/) Offers a mechanised engineering and 

layout for distribution frames (MELD) planning 
support/service, which also prints labels and 
directories. 

(m) Provides an optional computer frame 
administration system (CFAS). 

DESCRIPTION OF THE COSMIC IIA 

The COSMIC IIA is derived from the COS¬ 
MIC I modular MDF first developed by Bell 
Laboratories in the 1960s. The protector panels, 
jumper blocks, flip-gate labels, jumper tools and 
test apparatus were all described in the previous 
article!I]. 

The framework consists of three main parts: 

A line bay , which terminates up to 5100 
external pairs, together with the protector panels 
and line-side jumper blocks plus up to 900 
miscellaneous or tie pairs. To maximise the jum¬ 
per side face area, the protector panels and 
modules are mounted on the rear of the frame¬ 
work, which means that these bays can only be 
erected in a suite (not against a wall, as with the 
Mini-COSMIC). 

An equipment bay , which mounts up to 54 X 
100-pair or 45 X 128-pair exchange/equipment 
jumper blocks. Additionally, the top and bottom 
shelves are only half height for ease of jum¬ 
pering and may each mount three pairs of 
50-pair jumper blocks, usually for tie circuits. 

Each bay is 838 mm wide by 686 mm deep 
and stands 2490 mm high. It incorporates ‘upper 
and lower express troughs’ for long jumpers, 
(maximum of about 6000). 
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A vertical jumper trough (VJT), which is 
305 mm wide and the same depth and height as 
the bays above. 

Planning Groups 

To aid planning and installation, various combi¬ 
nations of line, equipment bays and associated 
vertical jumper troughs have been coded 
together. A typical combination, known as group 
1 , is shown in Figure 1 together with an indica¬ 
tion of the usual block sizes and uses. A number 
of group 1 frameworks are combined to achieve 
the required design capacity. 

If the available floor space prevents the 
framework being installed in one single suite, 
another parallel suite may be provided; up to 
eight such suites may be installed for over 
400 000 lines. To inter-connect circuits from 
one suite to another, a dedicated tie pair distribu¬ 
tion frame (TPDF) (group 2) is installed, see 
Figure 2. 

Other planning groups provide different com¬ 
binations of bays and VJTs. 

Walk-Through Module 

At modular MDFs comprising over 20 bays in 
one contiguous line-up, a walk-through module 
is fitted for staff efficiency and safety reasons. 
This provides an opening in the framework of 
914 mm wide by 2032 mm high and has jumper 
troughs to enable jumpers to be provided over 
or under the walk-through. 

CABLING 

Installations up to about 40 000 external pairs may 
use bottom cable feed, but care must be exercised 
to ensure the false floor has sufficient clearance 
(typically 350 mm) and that the cables are 
planned not to cross-over so causing a pile-up. 

Large COSMIC installations require dedi¬ 
cated overhead cable runways to separate exter¬ 
nal and internal cabling, see Figure 3. 

Short Jumpers 

The ideal ‘short jumper’ should be achieved with 
regard to the basic principles of good engineer¬ 
ing, security and exchange traffic load balance. 
A single group 1 modular MDF can terminate 
only the external cables on the available line 
bays and be jumpered to the adjacent exchange 
bays, the allocation program ensuring an even 
spread across all System X concentrators/ 
AXE 10 equipment module groups. Once the 
modular MDF exceeds two VJTs, the short 
jumper allocation rules must consider the termi¬ 
nation locations of the circuit in question. The 
customer’s cable pair location is fixed and 
should be allocated to an appropriate exchange 
line equipment on an adjacent equipment bay to 
provide a short jumper. The security and load 
balance options are improved if the cables 
terminated on the modular MDF are spread 
across all bays. 


TYPICAL 

BLOCK 

SIZE 

50 PAIR 

100 PAIR 


EQPT 

BAY 


50 PAIR 


LINE 

BAY 


LINE 

BAY 



TYPICAL 

USE 

UPPER EXPRESS TROUGH 
TIE CIRCUITS 

MISC/SWITCH OR TPDF 

> SWITCH 

AUX PLA 
AUX PLA 2 
MISC 

TIE CIRCUITS 

LOWER EXPRESS TROUGH 


This is the typical combination for a subscribers distribution frame and 
provides for up to 10 200 protected pairs, 1800 miscellaneous pairs on 
the line-bay, and 11 520 equipment/exchange pairs and 1200 tie circuits 
on the equipment bays. A group 1 framework is 3962 mm wide. The 
framework contains 11 horizontal jumper block mounting shelves together 
with ten jumper troughs. The shelves are marked 1 at the top to 11 at the 
bottom. 


Figure 1—COSMIC IIA planning group 1 framework 
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> TIES TO MDF 


> AUX PLA, P-WIRES 
OR MISC/TIES 

MISC 

TIES TO MDF 

LOWER EXPRESS TROUGH 


The group 2 framework is the typical combination for a tie-pair distribution 
frame and provides for up to 12 000 tie pairs. Additional group 2 
frameworks are provided to achieve the required design capacity of the 
TPDF. A group 2 framework is 1981 mm wide. 


Figure 2—COSMIC IIA planning group 2 framework 
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The external cables enter the modular MDF room usually via a riser duct 
and are interconnected in the CRFs (on the left) to the stub cables which 
connect to the rear of the line bays (nearest in the drawing). The equipment 
cables enter the framework from the opposite side of the room. 


Figure 3 
Topical large 
modular MDF 
cableways 


Spread Cable Termination Principles 

The external cables are spread round the modu¬ 
lar MDF in increments of 500 pairs, see Fig¬ 
ure 4. A cable rearrangement facility (CRF) 
cabinet enables the interconnecting joint in the 


Figure 4 
Typical external 
cable spreading 
sequence for a 
4800-pair cable in 
CRF1 
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external cables to be made in the modular-MDF 
room. Each CRF can house 5000 pairs although, 
typically, a lesser number is planned. 

The cables from the CRF to the modular 
MDF are manufactured specially to match the 
external cables, but with a flame-retardant 
sheath over an aluminium convoluted screen 
which protects the cable from accidental damage 
and interference. These cables are referred to as 
stub-cables or tip-cables. They are pre-termi- 
nated on 710-type IDCs for efficient connection 
to the rear of the protector panels. The CRF end 
is cut to length and connected to the external 
cable by using another IDC (25 pair). 

Similar spreading principles, but using a 
different algorithm in increments of 128 pairs, 
are used for the exchange/equipment cabling; 
the start point would be bay 16 in Figure 4. Since 
128-pair blocks and 64-, 32- or 16-pair cables 
would be used, there is no need for an internal 
CRF (although they may be provided for trans¬ 
fer purposes). Likewise, the 100-pair cables to 
the tie pair distribution frame would be spread 
in a similar manner. All equipment bays have 



To inter-connect cable A, pair 401, to pair 3048, 
a short jumper is run between bays 01 and 02 and 
12 and 13. Another short jumper on the TPDF 
completes the circuit. Three short jumpers are 
quicker and easier to run than one long one, 
provided a record is maintained of the details. 


Figure 5—Typical modular MDF layout with a 
tie pair distribution frame 
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about 10% of the total framework capacity 
cabled to the TPDF. 

The plan of a typical installation of a modular 
MDF with jumper interconnection to a tie-pair 
distribution frame (for example, an external 
extension that happens to be in the same cable) 
is shown in Figure 5. 

LIGHTING 

The MDF is a major day-to-day activity area in 
the telecommunication building and, therefore, 
should be designed to the best ergonomic prac¬ 
tices, of which the lighting is one important 
spect. The opportunity has been taken to install 
Moorlite high-frequency (35 kHz) fluorescent 
luminaires. These fittings: 

(a) use 20 — 30% less power than a similar 
standard luminaire, 

( b ) run cooler than a similar standard lumi¬ 
naire, 

(c) enable the lamp tubes to last longer, 

(d) produce slightly more light per standard 
tube fitted, 

(e) produce less noise, 

(/) are virtually sealed to keep out dust and 
insects, 

( g ) have a diffuser which will not yellow with 
age, 

( h) produce flicker-free light [3, 4], and 

(/) are instant start. 

Light-coloured floor tiles are also recom¬ 
mended for the jumper aisles, to improve the 
reflected light at lower working levels [5]. 

BT INSTALLATIONS 

In conjunction with the provision of a new digital 
switch at Hove, a 102 000 external plant pair 
COSMIC IIA has been installed (see Figures 6 
and 7). This installation was monitored closely by 
BTUK to ensure that lessons learned during its 
installation could be incorporated at other sites. 

Since it is essential that a modular MDF of 
the size of Hove is administered with a frame 
management computer system, the CFAS was 
installed as an interim package. CFAS runs on 
an AT&T 3B2-400, 32 bit UNIX™ multi-user 
microcomputer. The customer data was sorted 
by using a BT Southdowns calldata automated 
transfer schedules (CATS) program before being 
preferentially allocated on BTUK modified data 
allocation and build system (DABS) computer 
programs. The resultant data was then loaded 
on CFAS, verified and the day-to-day changes 
undertaken. 

To enable the switch to be evenly balanced 
with traffic, each customer’s line was allocated 
an anticipated traffic unit. With time, it was 
possible to see from management print-out the 
uneven load patterns. These are successively 
smoothed by the CFAS program, even if it 
means running a few ‘long jumpers’. The on¬ 
going requirement is to match the jumper allo¬ 
cations to an even switch traffic record. Jumper 



Figure 6 —Modular MDF at Hove 



Equipment cabling to shelves 6-11 can be seen, shelves 1—5 are cabled 
from the left, out of view. The 100-pair stub cables from the CRF can be 
seen turning and entering the protector panels. The protector modules for 
phase 1 of the transfer have been inserted. 

Figure 7—Rear of modular MDF at Hove showing protector modules 
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Bulk Jumpering 

One person per group 1 line-bay can provide 
‘short jumpers’ at a typical rate of about 16 per 
hour. This means that eight persons can easily 
be employed on a 80 000 pair modular MDF, 
such as that shown in Figures 4—6. Twice this 
number can be accommodated, but control 
usually becomes difficult. 

CONCLUSION 

Recent installations have demonstrated that the 
COSMIC IIA modular MDF can be provided in 
BT’s metallic network at centres considered 
appropriate. 
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The larger enclosure is on a 4800-pair cable. The new cable extensions 
from the tee are on the left turning to go up through the air block, through 
holes in the floor to the CRF cabinets mounted beside the modular MDF. 


Figure 8 
Cable chamber 
showing pressurised 
mechanical 
enclosures housing 
the teed cables 


rearrangement may be required if a major un¬ 
balance is found. 

EXCHANGE TRANSFER METHODS 

Since the Mini-COSMIC uses the same basic 
principles and construction as the COSMIC IIA, 
the transfer methods as described in the previous 
article apply [1]. However, the scale is very 
different. It is possible to use a standard heat- 
shrink pressurised closure to provide a water¬ 
tight teed cable joint in cable sizes up to typically 
400-800 pair. A large exchange will have 
cables up to 4800 pair and may use re-enterable 
mechanical closures to provide a secure fault- 
free water-tight housing. These closures have 
been designed by Bell Laboratories and used for 
many years in the USA, but there has not been 
the need for them in BT’s network until recently. 
They are considerably larger than normal and 
hence will accommodate the large teed cables. 
Rearrangement of the cable chamber bearers 
may be necessary to locate these closures, see 
Figure 8. Experience has shown that if BT’s past 
planning and construction principles have been 
adhered to, there is usually sufficient room. 

After the entire Strowger exchange has been 
transferred to the digital exchange and the pri¬ 
vate circuits jumpered on to the new frame, the 
mechanical closures are opened and the old tees 
cut away so providing only one appearance (on 
the new MDF). 
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The Crucial Role of Project IWlanagenment 


Relocation of The Daily Telegraph Headquarters to Docklands 

R. A. HIGGINS+ 


This article discusses the provision of communications facilities for the Daily Telegraph when it 
relocated its Headquarters Office from Fleet Street, London, to Docklands, and emphasises 
particularly the important role played by project management to enable BT to meet the customer’s 
requirements. 

The article is based on a paper presented at the 27th F1TCE * * Congress held in Cork from 4—10 
September 1988. 


INTRODUCTION 

This article is a reflection on the need to bring 
together many elements of technically-excellent 
advanced telecommunications products and ser¬ 
vices in such a way that a customer’s problem 
is solved. The key issue is that customers do not 
want clever technology for its own sake: tele¬ 
communications products and services facilitate 
customers’ business. This article reflects on the 
role of a project manager in supplying one 
customer with a solution to his problem. 

A particularly topical activity is the massive 
inner city regeneration currently in progress in 
the City of London’s Docklands. One of the 
early market sectors to identify with the potential 
for cost reduction through relocation was the 
newspaper industry, and, in 1987, The Daily 
Telegraph moved its headquarters from Fleet 
Street to a new building at Marsh Wall on the 
Isle of Dogs. Coincidental with this move, its 
production became computerised so that jour¬ 
nalists could prepare their copy and this could 
be transferred electronically to the printing 
works in London and Manchester. 

The move of staff was to be phased over a 
three-month period. But the customer’s telecom¬ 
munications manager freely admitted that there 
could be little specific planning for the move: 
many of the journalists would be liable to move 
at a few days notice once the Docklands building 
was open. However, it was imperative that there 
should be no break in communications and that 
The Daily Telegraph customers and suppliers 
should not be inconvenienced at all. 

The customer decided to buy the Mitel 
SX2000 product and BT was awarded the con¬ 
tract to supply the SX2000 itself, the internal 
cabling scheme, approximately 1200 extensions, 
236 exchange lines, Telex service, 2 Mbit/s 


+ Northern London District, British Telecom UK 

* The Federation of the Telecommunications En¬ 
gineers of the European Community 


MegaStream, 64 kbit/s KiloStream, and anal¬ 
ogue leased lines with most of the modems. 

The 2 Mbit/s lines were to be used to connect 
the new site with the printing works in London 
and Manchester for both speech (with common- 
channel signalling system) and the large press 
facsimile machines. 

Traditionally, BT would have dealt with the 
various products and services ordered in separ¬ 
ate departments. But it was clear that such a 
complex move had to receive special treatment, 
so it was decided to appoint a project manager 
totally responsible for completing the stages of 
the project on time and within budget: a single 
point of contact with the customer with the 
authority, responsibility and accountability. 

SOLUTION 

To further compound the complexity of the 
move, the first phase was scheduled to take place 
before the contracted date for the new PABX to 
be delivered. BT’s solution was to use a North¬ 
ern Telecom DMS1A multiplexer at Fleet Street 
and at Docklands linked by four MegaStream 
lines. This enabled the customer to extend calls 
to extensions from the existing PABX in Fleet 
Street to the new building in Docklands. Exten¬ 
sion users could then still use their existing 
extension numbers. Most importantly, moves of 
individual members of the Telegraph’s staff 
could take place at very short notice indeed. As 
soon as the new PABX was ready to be brought 
into service, and the numbers of staff transferred 
to Docklands exceeded those people remaining 
at Fleet Street, the multiplexers were reversed 
and extensions at Fleet Street served from Dock¬ 
lands. At this time, the telephone number change 
took place. On the completion of the transfer of 
staff to Docklands, the DMS1A was withdrawn. 

PROJECT MANAGEMENT 

The project manager was appointed and took 
over from the members of the bid team the 
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The new Daily responsibility of being the main point of contact 

Telegraph building, f or t h e cus tomer. He then arranged a meeting 

Isle of Dogs 0 f a u p art j es concerned in the implementation 

of the project. It was essential that individual 
roles were clearly understood and that mile¬ 
stones were set for various stages of the project. 

A plan was drawn up to show work elements 
and their relative interdependence. The earliest 
and latest start and completion dates for each of 
the work elements were set and agreed with all 
participants. Work elements to be completed by 
the customer’s other, building related, contrac¬ 
tors were identified and agreed with the cus¬ 
tomer. These details were used to establish the 
critical path of the project. Regular in-house 
meetings were then arranged to monitor the 
progress of all stages of the project. 

INSTALLATION 

Clearly, the project manager did not do it all 
himself. Supporting him was a team made up of 
the planning engineers for both the PABX, 
wiring and MegaStream services, installation 
managers with day-to-day responsibilities for 
site activities and commissioning of the equip¬ 
ment, sales manager for speech and private 
circuits and a contracts advisor. 

Surveys were arranged for the wiring and 
accommodation and relevant drawings pre¬ 
pared. A secure area was agreed with the 
customer for the storage of materials on site. 
Final checks were made by the installation 
managers that the site was ready and then work 
commenced. 

EXECUTION 

During the execution of the contract, the project 
manager was the formal interface to the cus¬ 
tomer for all project-related matters; therefore, 
all correspondence was routed via him to ensure 
that he was fully aware of all activities or 
developments. This ensured that the customer 
would be able to obtain answers to any queries 
related to the project from one source. 

Regular meetings were held with the cus¬ 
tomer to ensure that he was constantly aware of 


the progress. It was also essential that clear 
records were kept from day one of the project 
to ensure that the installation engineers could 
accommodate constantly-changing customer’s 
requirements for extension locations during the 
move. Understandably, the final job looked 
somewhat different to the first issue of the plans. 

CHANGES 

Any changes to the work element had to be 
identified at an early stage whether due to 
members of the project team or as a result of 
changing customer requirements. The project 
manager had to decide with the aid of the project 
team whether this change would have an effect 
on the agreed completion date or the cost of the 
project. He had to have a control mechanism in 
place to agree such changes and cost increases 
with the customer. Upon the final completion of 
the project, the project manager was responsible 
for ensuring that all charges were agreed with 
the customer and notified to the accountants so 
that invoices could be raised. 

RESULTS 

The need for project management was identified 
from the start and proved to be an essential 
factor in the completion of the task. It ensured 
that the whole job was completed to meet the 
customer’s time-scales and within budget. One 
of the staff from The Daily Telegraph’s com¬ 
munication department stated in a recent Dock¬ 
land’s publication, ‘Plenty of forward planning, 
good service and commitment from our British 
Telecom project team helped to make our com¬ 
munications link-up a success. Our competitors 
are asking how we did it.’ 

The foregoing is an illustration of local man¬ 
agement identifying a need for project manage¬ 
ment to deal with a specific task. The methods 
that the project team chose and control proce¬ 
dures it adopted were a result of a common- 
sense approach to the problem. On a national 
level, BT has been managing major projects for 
years and it has now been decided to standardise 
procedures for the management of customer 
projects at the local level. 

A training programme has been developed by 
the National Major Customers Group to ensure 
a constant standard throughout the business. 
Individual training packages have been tailored 
for the various specialisms within BT. 

The quality control procedures for a project 
will accord with the standards laid down in 
British Standard BS 5750 (IS 9001) or, in the 
case of projects implemented overseas, the 
appropriate standards for that country as speci¬ 
fied in the contract. 

BT project engineers now have at their dis¬ 
posal several sophisticated software packages. 
One of these is known as Artemis and runs on 
an IBM mainframe computer at a major BT 
computer centre. It enables a large range of 
reports and drawings to be produced, many 
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other graphic displays such as bar charts and pie 
charts, activity planning, progress and cost 
monitoring and key event reports. This helps to 
enhance the quality of bids and assists in the 
flow of information during the life cycle of the 
project. A full critical path analysis capability 
helps to identify potential problems and high¬ 
lights where delays can be eliminated. 

CONCLUSION 

In the new liberalised and competitive environ¬ 
ment in telecommunications, BT has found it 
important to be able to supply total solutions to 
customers’ telecommunications problems. In the 
case study of the Daily Telegraph, BT was able 
to offer a technical solution to a customer’s 
problem which both simplified the move, gave 
the customer flexibility to decide which groups 
of staff could move and ensured that this could 


all be done without a break in communications. 
Top quality project management can ensure that 
the best technology is delivered in a way that 
satisfies both the customer and the supplier. 
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Making Light Work in the City 

R. FULLER+ 


This article outlines British Telecom’s flexible access system , a fibre-based communication system 
deployed first in the City of London to meet business customers ’ needs. The article is based on a 
paper presented at the 27th FITCE * Congress held in Cork from 4-10 September 1988. 


INTRODUCTION 

British Telecom has deployed a fibre-based 
communication system in the City of London to 
meet the ever-increasing requirements of the 
business sector. This paper describes this sys¬ 
tem, called the flexible access system (FAS), it 
details the technical solution to meet these 
customer requirements and traces its evolution¬ 
ary path to providing the full range of services 
and facilities offered by BT’s network. 

Investments of over £100M have already 
been made in London and it is intended to 
roll-out flexible access systems into the network 
to cover several million lines over the next six 
years. 

BACKGROUND 

Demand for private circuits in the City of 
London has significantly increased over the past 
two years. This is due to two major factors. 

The first is the knock-on effects of the so 
called ‘Big Bang’, where there was a change in 
trading practice of the Stock Exchange. This 
meant that shares were no longer required to be 
bought and sold on the Stock Exchange floor, 
dealers could now trade them directly with other 
dealers. This resulted in a major increase in 
telecommunication requirements. 


Figure 1 
Flexible access 
system (hardware) 
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The second factor is the amount of major new 
building work occurring in the City; vast new 
office complexes are being built on the sites of 
old warehouses and stations etc. Where the 
communication requirements of the old build¬ 
ings were fairly limited, the requirements for 
new office blocks are considerable. Take for 
example Broadgate, a new office complex built 
on the site of Broad Street station. The private 
circuit requirement of the original area was in 
the order of a few hundred whereas the demand 
now is tens of thousands. 

In the face of this unprecedented demand, 
lead times for the provision of private circuits 
(leased line) reached 100 days resulting in seri¬ 
ous customer dissatisfaction. 

The existing copper network, some of which 
is approximately 100 years old, does not allow 
for cost-effective provision of these high de¬ 
mands. Underground duct space in certain areas 
is minimal whilst the main distribution frames 
within the serving exchanges are not able to cope 
with the high demand and churn rate of circuits. 

To enable British Telecom to respond to these 
high levels of demands quickly and efficiently, 
British Telecom has implemented a flexible 
access system. This is currently providing some 
10 000 equipped ends and 2500 actual working 
circuits. 

This system has the potential to reduce 
greatly circuit-provision time for circuits routed 
end to end on the fibre network. 

The system, being a high-reliability managed 
digital network, allows British Telecom to offer 
the customer improved quality of service and 
maintenance response times. 

FLEXIBLE ACCESS SYSTEM 

The flexible access system is, in essence, a 
managed network for the delivery of British 
Telecom services and facilities to the customer. 

The key elements are shown in Figure 1 and 
are as follows: 

• Flexible primary-rate multiplexers located in 
the customers’ premises along with the appro¬ 
priate higher-order systems, optical trans¬ 
mission systems, power systems etc. 

• A duplicated single-mode optical-fibre cable 
network. 
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A digital cross-connect switch to handle both 
analogue and digital private circuits. 

O Software to monitor and control the system 
and to interface with existing operational sys¬ 
tems. 

Customer Site Equipment 

The customer equipment is housed in a cabinet 
which can be sited in an office or basement 
environment and is referred to as the network 
services module (NSM). Housed within this are 
the duplicated optical-fibre transmission sys¬ 
tems, higher-order multiplexers to bring the 
signal back to the primary rate, protection 
switches operating at the primary rate, an ap¬ 
propriate number of primary rate multiplexers, 
line test equipment and the power system which 
includes AC/DC converters and stand-by bat¬ 
teries. 

The regulatory boundary, between the cus¬ 
tomer and the network, is on the customer side 
of the NSM. 

Cable 

The cable network is dimensioned from its 
inception to be of sufficient capacity to avoid 
constant piecemeal additions. In practice, the 
cable network is laid down with 96-fibre cables 
leading to a joint serving a number of customer 
sites. Each customer usually has 4 fibres, one 
pair for each duplicated transmission path, 
which can be diversely routed. 

The majority of customer-site feed cables are 
installed using blown fibre techniques. With this 
technique, inexpensive microduct tubing is in¬ 
stalled between the customer and the serving 
joint: this ducting is quite robust. The more 
delicate fibres are then blown along the tubing 
using compressed air. This virtually eliminates 
fibre strain normally associated with cable in¬ 
stallation. An additional advantage of this is that 
the fibres are only installed when required, 
saving cost but also allowing rapid installation 
of additional fibres when required. 

Node Transmission Equipment 

At the node, the optical-fibre transmission sys¬ 
tems are terminated and appropriate higher- 
order multiplexers are installed to bring the 
signals back to the primary rate. Protection 
switching is also provided at the primary rate. 

Service Access Switch 

The service access switch (SAS) is a digital cross 
connect, it is equivalent to a main distribution 
frame (MDF) in the copper network. The input 
and output ports currently operate at the primary 
rate, the service access switch cross-connects at 
64 kbit/s and aix64 kbit/s. At present, each 
service access switch is dimensioned at 2048 
ports. 


Services 

At present, only private circuits are carried over 
the system but, ultimately, public switched tele¬ 
phone network (PSTN) and integrated services 
digital network (ISDN) will be catered for. 

For speech-band private circuits and digital 
private circuits at 64 kbit/s and n X64 kbit/s the 
circuits are grouped together onto a primary 
multiplexer and routed through the transmission 
system to the service access switch. Here they 
may be routed: 

(a) back to another customer on the same 
switch, 

(b) to another customer on another switch, 

(c) to a primary multiplexer sited at the node 
and brought back to analogue, or 

(d) to the managed core private network, in 

the case of a digital private circuit. Figure 2 , 

° Circuit routed 

Figure 2 shows a typical configuration. through two SASs 



Control and Management 

A key feature of the flexible access system is 
the ability to minimise maintenance visits to the 
customer sites. The system provides a high 
degree of control and flexibility. Monitoring and 
diagnostic information is provided to the control 
centre allowing faults to be located quickly and 
efficiently. 

The flexibility of the network stems from two 
key elements. The first is the ability of the 
primary multiplexers to dynamically allocate 
any time-slot to any line card type resident in 
the multiplexer. The second is the control of the 
cross-point allocation across the service access 
switch. A further degree of flexibility comes 
from the ability to over-provide line cards on 
the primary multiplexer (that is, more than 30 
channels). This means a choice of line-card 
types and hence a change of interface to the 
customer. Circuit characteristics of the line 
cards are also remotely programmable; for 
example, the analogue send and receive losses. 

The current network management structure 
is shown in Figure 3. Because of the short 
time-scales required to bring the network into 
service, the control architecture could not be 
fully integrated. Therefore, separate terminals 
were provided for the network management of 
the primary multiplexers, the service access 
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switch, circuit provisioning and maintenance 
requests, remote line testing and transmission 
systems management. 

IMPLEMENTATION 

The first customers to benefit from this system 
are the 100 or so users of British Telecom’s 
Dealerinterlink—a service connecting share 
dealers together. This service enables the custo¬ 
mers to rent groups of private circuits which are 
all connected to a central point. In this way, 
circuits can be set up with another Dealerinter¬ 
link user within 24 hours. The network stretches 
from Kings Cross and Euston in the north to 
Covent Garden in the west, Wapping in the east 
and London Bridge in the south. 

EVOLUTION 

As described, the system is currently in service 
carrying private circuits. Services such as Telex, 
packet switched data, and public switched ser¬ 
vices (analogue PSTN, basic and primary rate 
access to the ISDN) will be added later. 

Access to the switched services will be via 
British Telecom’s Digital Access Signalling Sys¬ 
tem No. 2 (DASS2). DASS2 is a message-based 
signalling system that operates between the digi¬ 
tal local exchange and a remote multiplexer, 
concentrator or integrated services PBX 
(ISPBX) and has already been agreed for use 
between the network and ISPBXs. DASS2 is 
currently' being upgraded to support analogue 
telephony. Basic rate access to the ISDN is also 
supported in DASS2. 

For switched services, the lines will not be 
routed through the service access switch, but 
will be grouped together on a primary multi¬ 
plexer and routed through to the digital local 
exchange. 

In order to rationalise the control architecture 
for future systems, the software is being struc- 
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Figure 4—Future generic structure for software 
control 

tured as shown in Figure 4. The system elements 
(for example, NSM, SAS) are controlled by 
dedicated element managers. These will inter¬ 
face to a British Telecom supplied network level 
controller via the British Telecom administration 
network interface standard (ANIS). 

CONCLUSION 

This article has described the first flexible access 
system. Because the backbone of the system is 
single-mode optical-fibre cable it has almost 
unlimited capacity for growth. It provides a 
‘future proof’ solution to the rapidly changing 
telecommunications requirements of British 
Telecom’s business customers both in terms of 
British Telecom’s ability to meet demand for 
circuits and services together with improve¬ 
ments in the quality of service as perceived by 
the customer. 
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European Telecommunications Standards 
Institute 


ETSO 


INTRODUCTION 

The European Telecommunications Standards 
Institute (ETSI) is a new autonomous body set 
up in order to reinforce substantially the making 
of telecommunications standards in Europe. 

The telecommunications sector is of vital 
importance to Europe; firstly, because of the 
service it provides through which other sectors 
become more efficient and effective, and sec¬ 
ondly, it is a major market in its own right. 

Regrettably, the fragmentation of the Euro¬ 
pean market has not enabled Europe to realise 
its full potential in telecommunications technol¬ 
ogy. Therefore, the European Telecommunica¬ 
tions Conference (CEPT) welcomed the 
proposals made by the Commission of the Eu¬ 
ropean Communities in its Green Paper (1987) 
to establish an institute with a flexible and 
modern organisation facilitating the elaboration 
of standards within the field of telecommunica¬ 
tions. Such standards are vital for the completion 
of the internal market foreseen for the end of 
1992 and for the creation of a Europe-wide 
telecommunications system. 

In the spring of 1988, the CEPT announced 
the launching of the ETSI as an institute that was 
independent of the CEPT itself and open to the 
participation on equal terms of all parties having 
a role in the European telecommunications 
scene. 

The ETSI has been conceived as an outward 
looking force in telecommunications standards 
which will respond dynamically to the challen¬ 
ges that lie ahead. 

ETSI ORGANISATION 

General Assembly 

The General Assembly is the governing body of 
ETSI. It determines the policy of the ETSI, 
appoints the Director and Deputy Director, 
adopts the budget and approves the audited 
accounts. All members are entitled to attend and 
each member votes directly on all financial 
matters. Other decisions are taken on a weighted 
national vote. 

Technical Assembly 

The Technical Assembly is the highest authority 
within the Institute for the production and ap¬ 
proval of technical standards. It gives guidance 
on the works undertaken and indicates priorities. 
Answering to the Technical Assembly are a 


number of Technical Committees and Project 
Teams set up to address specific topics and 
issues. 

Technical Committees 

The Technical Committees meet periodically to 
address defined specialist areas and comprise 
Europe’s senior experts in those areas. 

Project Teams 

The Project Teams are full-time groups of ex¬ 
perts carrying out studies and preparing draft 
standards for consideration by the Technical 
Committees. 

Director and Deputy Director 

The Director, assisted by the Deputy Director, 
is responsible for assigning resources, prepara¬ 
tion of work schedules and priorities, and rela¬ 
tionships with external bodies within the 
guidelines laid down by the General Assembly 
and decisions taken by the Technical Assembly. 

There is a small secretariat concerned with 
the day-to-day running of the Institute. How¬ 
ever, the Technical Committees provide their 
own secretarial resources, usually from the 
organisation of their chairmen. 

Headquarters 

The Headquarters of ETSI are at Sophia Anti- 
polis, near Nice, in the South of France. The 
Director and his staff are based at the Headquar¬ 
ters, as are most of the Project Teams. Some 
Project Teams are based elsewhere; such as 
Paris and Brussels. Meetings of the General 
Assembly and Technical Assembly take place 
away from the Headquarters until the new ETSI 
building is complete. The Technical Committees 
meet in different parts of Europe with meetings 
hosted at the invitation of individual members. 

ROLE OF ETSI 
Fields of Interest 

The ETSI is primarily interested in the fun¬ 
damental aspects of telecommunications, but 
will maintain an interest in the grey areas where 
there is interaction with telecommunications; 
such as, information technology, in co-operation 
with CEN/CENELEC (European Standards Or¬ 
ganisation), and broadcasting, in co-operation 
with the EBU (European Broadcasting Union). 
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Output from ETSI 

In the above fields of interest, standards will be 
prepared by an appropriate working structure 
and approved by the ETSI Technical Assembly. 
These standards will be known as European 
Telecommunications Standards (ETSs) and will 
have the status of Voluntary Standards. In some 
cases, the approved standards will be named 
Interim European Telecommunications Stand¬ 
ards (I-ETS). This designation will be adopted 
whenever a standard requires a period of trial 
or represents a provisional solution only. 

The procedure for the adoption of an ETS or 
an I-ETS foresees a public enquiry and a 
weighted national voting. 

The public enquiry will be taken care of by 
the recognised national standards organisations 
which have the exclusive responsibility for es¬ 
tablishing the national position for the vote, for 
the standstill and for the transposition of the 
ETSs in the countries concerned. 

In some cases, European Telecommunica¬ 
tions Standards may be transformed into legally 
mandatory standards through procedures or 
legal instruments which are enforceable by the 
proper authorities; that is, beyond the auspices 
of the ETSI. 

In addition, the ETSI may carry out pre¬ 
standardisation studies with a view to guiding 
early developments and preparing the ground for 
future standardisation actions. 

MEMBERSHIP 

Any of the following who demonstrate an inter¬ 
est in European telecommunications stand¬ 
ardisation is entitled to join: 

National Administrations 

Public network operators 

Manufacturers 

Users and private service providers offering 
services to the public 

Research bodies 

Members may participate individually or 
grouped on a national or European basis; for 
example, trade associations may be particularly 
interested to represent the interests of small to 
medium sized enterprises. National standards 
bodies may also be members. 

Manufacturing companies can participate as 
parent companies, as subsidiaries, or as both. 

At present, over 130 members represent the 
leading European telecommunications interests. 


Members of ETSI must be based in one or 
more of the CEPT countries, and at present 22 
countries are represented. 

Instead of frill membership, an observer 
status can be obtained giving the right to speak, 
but not to vote. 

Cost of Membership 

Members pay an annual fee comprising one or 
more units of contribution. The number of units 
is related either to the turnover of the organisa¬ 
tion or, in the case of Administrations, the Gross 
Domestic Product of the country. The value of 
the single unit is set each year by the projected 
net cost of the following year’s work pro¬ 
gramme. In addition, Administrations contribute 
on a so-called CEPT scale to the overheads of 
the Institute. It is a national matter whether 
Administrations pass on this cost to members at 
the national level. 

Counsellors 

Representatives from the EEC and the EFTA 
have the special status in ETSI as Counsellors. 

Observers 

Observers from Europe may participate with the 
right to speak, but without the right to vote in the 
General Assembly or the Technical Assembly. 
With the agreement of the Technical Assembly, 
the observers may also participate in Technical 
Committees. 

Observers from outside Europe may be in¬ 
vited by the Technical Assembly to participate 
in its meetings and the meetings of the Technical 
Committees where reciprocal opportunities exist 
for ETSI members to attend equivalent meetings 
in the observer’s own country. 
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Martlesham IWiedai for Optical-Fibre Innovator 

BRITISH TELECOM PRESS NOTICE 



Mr. Mick Reeve, a British Telecom research 
engineer who invented a unique system for 
installing optical fibre, has been awarded the 
Martlesham Medal. 

Mr. Reeve, who has spent more than 15 years 
researching the behaviour and performance of 
optical fibres, was presented with the medal at 
a ceremony in London on 9 March 1989. The 
award was made for his work in inventing and 
developing the blown-fibre method of installing 
optical fibres. 

Mr. Iain Vallance, Chairman of British Tele¬ 
com said: ‘Blown fibre is a fine example of 
applied research of the very best sort. Thanks 
to Mick’s dedication and imagination it has been 
refined from his original idea into a practical, 
marketable product. 

‘Like most great ideas, blown fibre is very 
simple. Yet for all its simplicity it holds out, for 
the very first time, the promise of fast flexible 
fibre links, installed at a speed and cost that 
could eventually spread the benefits of optical- 
fibre service far and wide, to the broadest 
possible range of business and domestic custo¬ 
mers.’ 

In the blown-fibre system^, bundles of up 
to eight optical fibres, held together in a 
polyethylene sleeve, are simply blown into place 
down a small tube or microduct. The microduct 
is tough and flexible and joints are made by 
using ordinary push-fit connectors, so it can be 
installed quickly and cheaply. Once the micro¬ 
duct is safely in position, the fibre bundles can 
be blown through, using compressed air. 

The fibre moves briskly—at about walking 
pace—negotiating bends, junctions and vertical 
rises and falls without problem, so the system 
works just as well inside buildings as it does 
outside under the pavement. By using tandem 
blowing heads, the fibre can be blown in con¬ 
tinuous lengths of several kilometres, without 
splicing. 

When more capacity is needed on a route, 
the old bundles can be blown out and replaced 
with larger ones very quickly and cheaply. The 
whole process is fast, efficient and virtually 
foolproof—and both installation and upgrading 
costs are reduced. 

Mick Reeve joined the former Post Office 
Telecommunications from Durham University, 
and went straight to Martlesham Heath as an 
Executive Engineer. He spent the next seven 


■f Howard, M. H. Blown Fibre Experience in 
the Local Loop. Br. Telecommun Eng., Jan. 1989, 7, 
p. 242. 


years working on technical aspects of optical 
fibre. He studied light scattering, modal proper¬ 
ties, fibre strength and fibre cable design and 
became the first person to observe modes cutting 
off in optical fibres. His work led to early 
recognition in 1975 in the shape of a British 
Telecom Gordon Radley Fund prize, given for 
the best published paper by an author under 30 
years of age. He won the award again in 1980 
and yet again in 1981. 

In 1980, Mick Reeve was put in charge of 
the Optical Cable Research Group at Martle¬ 
sham, working closely with all the major UK 



cable manufacturers to develop and apply new 
strain measurement techniques for optica) 
fibres. He was also deeply involved in the work 
that eventually led to the introduction of single¬ 
mode fibre in British Telecom and in the devel¬ 
opment of the fibre specifications that would 
allow its use in trunk systems. 

By 1982, it was very clear that fibre optics 
represented the way ahead. But there were still 
urgent practical problems to be solved. In par¬ 
ticular, no-one had devised a wholly satisfactory 
way of putting the actual fibres in place, cheaply 
and efficiently, under field conditions, without 
straining or damaging them. 

It was at this point, that Mick Reeve and his 
colleague Steven Cassidy began studying three 
possible installation methods. Compressed air 
had advantages as an installation medium but 
initial experiments using a bung attached to the 
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end of a bundle of fibres were dissapointing, and 
since the fibres were effectively being pulled 
along, they were being put under strain. 

The breakthrough came when the fibres were 
observed to continue snaking through the tube 
even when the bung had left the end of the tube. 
Close examination of the experimental rig 
showed that the bundle of fibres was being 
carried forward by the viscous drag set up by 
the turbulent airflow around it. Instead of being 
pulled just from the end, it was tugged at every 
point along its length by the moving cushion of 
air. 

Then the development work began. The 
microducts had to be just right—with the right 
bore and the right slip agents in the polymers. 
The design of the fibre bundles and the sleeve 
that held them together was critical, both in 
terms of signal loss and flexibility. Colour- 
coded fibres were needed, so that field engineers 
could tell which fibres to splice together. And 
there were other practical improvements to be 
made, like the inclusion of a thread in each fibre 
bundle to make it easier to strip off the coating. 

Above all, it had to be shown that the produc¬ 
tion of the fibre cable could be scaled up to allow 
large quantities to be produced without running 
into quality problems. Mike Reeve’s group set up 
an experimental cable-making plant in a unit on 
an industrial estate next door to the Martlesham 


Heath site, giving them the opportunity to make 
cables using full-scale commercial extruders. As 
the practical problems were overcome one by 
one, the momentum increased and, by late-1984, 
the blown-fibre system was ready for a first trial 
installation, in Leeds. The results confirmed that 
blown fibre worked just as well in the real world 
as it did in the laboratory. 

After further successful field trials, blown 
fibre was used outside British Telecom for the 
first time in 1986, in a system carrying cables 
under the runways to the new Terminal Four at 
Heathrow Airport. The same year saw the first 
licensing agreement signed with Optical Fibres 
Deeside and the beginning of blown-fibre instal¬ 
lation in the British Telecom City Fibre Network 
in London. 

Since then, the pace has been stepped up even 
further, with the introduction of support tools 
such as tandem blowing heads and the ingenious 
rosette pans that allow installation teams to blow 
fibre in two directions at once. RAF bases such 
as Lyneham, Oldham and High Wycombe have 
been given multiple optical-fibre cable routes. 
Blown fibre has now been used inside a cus¬ 
tomer’s building for the first time, at British 
Petroleum’s new headquarters at Hemel Hemp¬ 
stead. The system has been licenced to the 
largest fibre makers in the United States and 
Japan, Corning Glass and Sumitomo. 
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Communications Europe 

MICHEL CARPENTIER+ 


The ambitious goal of creating a powerful Single Market in 1992, a major world socio-economic 
force, will never be achieved without a free flow of information within the European Community. 
This article, which is reprinted from Profile, the magazine of Alcatel, details the development of 
‘Communications Europe\ 


INTRODUCTION 

30 June 1988 saw the first formal Council of 
Telecommunications Ministers of the Member 
States of the European Community. The Council 
approved the objectives of a policy that has been 
under way since 1984 and endorsed an action 
programme to open up Community markets by 
1992. 

Community telecommunications policy, 
since 1984, has been developing along seven 
principal lines: co-ordination of national policies 
on network modernisation, standardisation and 
the opening up of national markets, adaptation 
of regulatory frameworks, co-operative research 
and development programmes, aid to less de¬ 
veloped regions, the development of a dialogue 
with the social partners involved in telecom¬ 
munications and common Community positions 
in international relations. 

Underlying this is the realisation that, with 
the prospect of combined voice, text, data and 
image transmission in future, telecommunica¬ 
tions is a key factor in both the economic 
development and social and cultural evolution 
of the Community. European telecommunica¬ 
tions policy will play a vital role in achieving a 
single internal market and creating cohesion 
within the Community, minimising the handi¬ 
caps of distance and the traditional weaknesses 
of the European communications infrastructure. 
But this implies a high level of investment, 
particularly in research and development, and a 
market that is physically large enough to support 
it, as well as the need for structural changes and 
a determination on the part of the principal 
players—network operators, manufactures, re¬ 
searchers, national governments and the Com¬ 
munity itself—to pursue this initiative 
whole-heartedly. 

This Community programme has three objec¬ 
tives. First, to make a range of new services 
available to users as soon and as cost-effectively 
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as possible. Second, to promote the European 
telecommunications industry so that it maintains 
its position, both regionally and at world level, 
in the context of a rapidly evolving technological 
environment. And, third, to help network oper¬ 
ators face up to the technological and industrial 
challenges. 

CREATING A MODERN 
INFRASTRUCTURE 

The first of these challenges is the creation of a 
modern infrastructure of interconnected net¬ 
works across Western Europe, reconciling 
rapidly the three principal factors of change in 
the telematics revolution: digitalisation, micro¬ 
electronic integration and new transmission 
techniques; for example, satellites and fibre 
optics. Technically advanced and cost-effective 
networks are essential to meet the exponential 
demands of the different areas of society—in¬ 
dustry, finance, trade, transport and the service 
sector. 

An initial priority is the creation, in the 
medium term, of a European integrated services 
digital network (ISDN), initially to serve indus¬ 
try and, then, the public at large. A Council 
recommendation in 1985 set the guidelines and 
timetable for the introduction of ISDN. Another 
priority is to create a second-generation digi¬ 
talised mobile cellular radio network, using the 
higher frequencies, from 1991. A single Euro¬ 
pean standard was set in 1987 and this has led 
to a number of industrial groupings and major 
investments in this very promising field. 

The creation of this advanced infrastructure 
will prepare the Community for the introduction 
of integrated broadband communications (IBC) 
on a 1995 —2000 timescale, setting strategies and 
common technical specifications, sponsoring co¬ 
operative research and development and initiat¬ 
ing full-scale demonstration projects. This is the 
aim of the Community’s RACE programme, 
with a global budget of 1 • 1 billion ECU for the 
period 1988-1991, 50% of which is funded 
from the Community’s own budget. The 46 
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successful projects generated by the first sub¬ 
mission averaged 10 partners per project and 
represent 3500 man-years of effort. All the 
Member States’ telecommunications administra¬ 
tions (10% of the total involvement), all the 
principal European telecommunications and in¬ 
formation technology manufacturers (38%), 
most of the major research institutes (14%), a 
wide range of small-to-medium enterprises 
(22%) and various universities (13%) are work¬ 
ing together on these task forces and are sharing 
the workload, their experience and the results. 
Organisations from the EFTA countries are 
involved in 13% of the research effort. 

DEVELOPING A LARGE EUROPEAN 
MARKET 

The second action plan covers the creation of a 
‘European telecommunications space’ with 
competitive market structures. Standardisation 
plays a central role in the realisation of such an 
environment, by assuring an acceptable level of 
homogeneity in terms of the market-place for 
equipment and services and network charac¬ 
teristics. It aims to create common standards at 
the European level that constitute a uniform 
interpretation of the international norms used by 
network operators as obligatory technical gui¬ 
delines, both in respect of testing and confor¬ 
mance procedures and requests to tender. 

These standards are designed to ensure three 
essential criteria: confidentiality of data, net¬ 
work security and interoperability of equipment. 
The Community is responsible for defining 
priorities, while the technical backup is in the 
hands of the European Telecommunications 
Standards Institute (ETSI) which was estab¬ 
lished on the recommendation of the Com¬ 
mission in April 1988 following various 
unsuccessful attempts to improve existing CEPT 
procedures. 

In parallel with standardisation, other acti¬ 
vities are contributing to the creation of a 
European market. These include mutual recog¬ 
nition of test results (the subject of a Community 
Directive already in force) and of conformance 
(now in preparation) and the progressive open¬ 
ing up of the equipment market and of the 
European network, which has already been the 
subject of a Recommendation and will shortly 
become a Directive. 

Stimulation of demand is another essential 
factor in the creation of a robust and innovative 
market which responds to the opportunities of 
new equipment and technologies. A particular 
effort is necessary to encourage business, the 
service industries and ultimately the public to 
use the data processing and telematic resources 
available. This is one of the objectives of the 
Community programmes designed to foster the 
use of information, telecommunications and 
audio-visual technologies in the medical field 
(the AIM programme), in education (DELTA) 
and in road transport (DRIVE). Full-scale 


experiments such as INSIS, CADDIA and 
TEDIS, which relate to electronic data transfer 
in administrative and commercial fields have the 
same objective. 


OPENING THE MARKET TO 
COMPETITION 

Inevitably, the profound technological changes 
affecting telecommunications call for a revision 
of the organisation and traditional structures of 
telecommunications in the Community’s Mem¬ 
ber States. A basic process of institutional and 
regulatory adaptation is essential. The under¬ 
lying challenge posed by this initiative is to 
redefine the nature and limits of the monopolies 
which have hitherto assured our telecommuni¬ 
cations services. In response to this challenge, 
the Commission took the initiative in June 1987 
of publishing a green book on the development 
of a single telecommunications services and 
equipment market. The object of this book was 
to identify a ‘hard core’ of common measures 
that could be applied to the deregulation process, 
now underway in almost all the Member States. 

The message of the green book is clear: foster 
competition within the framework of an en¬ 
larged European market, without destroying 
those structures that ensure the integrity and 
viability of basic networks and allow operators 
to meet their obligations as a public service. 
Europe needs to open up the telecommunications 
sector to competition as part of the process of 
creating a single Community market. Moreover, 
only such a market can offer the economies of 
scale necessary in this new competitive environ¬ 
ment. At the same time, we have to ensure that 
the effects of this competition benefit the largest 
number possible. After a series of consultations 
and discussions prompted by the green book, the 
Commission published a document in February 
1988 regarding the implementation of these 
principles. At a meeting on 30 June 1988, the 
Council of Ministers gave its full support to the 
measures proposed. 

But the large measure of consensus evident 
in the reactions of the Member States and the 
socio-economic partners to the principles set out 
in the green book still has to be translated into 
fact. As a start, the Commission issued a direc¬ 
tive on 28 April 1988 based on Article 90(3) of 
the Treaty designed to open the telecommunica¬ 
tions terminal market to competition. It is now 
preparing proposals on other measures foreseen 
in the green book relating to the progressive 
liberalisation of services, the definition of Open 
Network Provisions and the establishment of 
mutual recognition of conformance testing 
which respects the division between the opera¬ 
ting and regulatory functions. These measures 
are being formulated in close association with 
all interested parties; that is, the PTT adminis¬ 
trations, the network operators, the business 
community, the unions and users. 
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REINFORCING THE COHESION OF THE 
COMMUNITY 

A Community telecommunications policy must 
allow all Member States to benefit from the 
creation of new networks and advanced services. 
This is the objective of the STAR programme 
(Special Telecommunications Action for Regional 
Development) which is helping the less developed 
regions of the Community to establish advanced 
telecommunications infrastructures and offer the 
value-added services made feasible by this trend. 
STAR draws on a global budget of 1 • 5 billion 
ECU—of which 55% or 780 million ECU, is 
funded from Community budgets—over a period 
of five years (1987 -1991). 

This programme will, for example, enable 
the Portuguese PTT to proceed directly to digi¬ 
talisation and prepare the ground for ISDN 
introduction within three to four years, a re¬ 
markable achievement in its own right. In the 
Italian Mezzogiorno, STAR will contribute to 
the setting up of optical-fibre mini-networks 
which will place a range of advanced services 
at the disposal of business users, in particular 
small businesses. In Greece, the programme will 
in particular facilitate the introduction of an 
X.25 network designed, initially, to link the 
country’s universities and research centres. 

The development of ‘Communications Eu¬ 
rope’ implies greater cohesion and an affirma¬ 
tion of the Community’s interests both in 
international circles and with third countries. 
Moreover, Europe needs to develop a new 
strategic approach not only towards its internal 
market but also vis-a-vis world markets. 

The first priority is to ensure that the inter¬ 
national regulatory environment does not evolve 
against the Community’s interests, either in 
respect of the internal or international markets. 
Decisions currently being taken by the Interna¬ 
tional Telecommunications Union will be cru¬ 
cial to the evolution of the ‘European 
telecommunications space’. It is equally import¬ 
ant to be sure that any eventual changes in the 
ITU regulations do not stand in the way of an 
international agreement, in the framework of the 
Uruguay Round of GATT, regarding the econ¬ 
omic and commercial aspects of information and 
telecommunications services. 

The Community is also investing consider¬ 
able effort in getting its competitors to accept 
the discipline of open international standards and 
not protect their own markets with national 
norms and specifications that inevitably distort 
international trade. An example is provided by 
the Commission’s initiative designed to ensure 
that the European proposals relating to norms in 
the field of high-definition television are well 
received by international standardisation bodies. 

Finally, in the process of accelerating the 
creation of a single internal market, the Com¬ 
munity has to be particularly careful to ensure 
balanced market access conditions to third 
countries. 


CONCERTED CHANGE WITH THE 
SOCIAL PARTNERS 

The remaining and by no means the least im¬ 
portant facet of Community policy is the task of 
controlling the effects of change in the telecom¬ 
munications field on society generally and of 
achieving the social consequences essential to 
the success of its process. 

Given the far-reaching implications of tele¬ 
communications, these changes will have a pro¬ 
found impact on social and working conditions. 
The evolution of the telecommunications scene 
will have a series of effects on the employment 
situation in particular, as well as on our attitudes 
towards the workplace, our working methods 
and, as an extension to this, our professional 
relations. 

This evolution will not succeed unless it has 
the support of society and the public clearly 
understands the benefits. A continuing dialogue 
with our social partners, in which the Commission 
has participated actively since 1984, is essential. 
It is to this end that an initial study has been 
organised, in association with the PTT unions, to 
assess employment trends in the telecommunica¬ 
tions sector, future employment opportunities, the 
evolution of job structures and future professional 
needs in terms of training and recycling. 

Telecommunications is currently the scene of 
a series of profound and fast-moving trends, all 
of which pose challenges that have to be met 
rapidly. At the same time, these offer a series of 
opportunities which need to be taken up firmly, 
both for the good of the Community economy as 
well as for its social and cultural evolution. The 
Commission is the only European organisation in 
a position to bring together, in their common 
interest, all the players concerned—administra¬ 
tions, network operators, manufacturers, unions 
and users—in order to meet these challenges. We 
aim to do this modestly, but with determination. 
The following figures give some idea of what is 
at stake. By the end of this century, telecommuni¬ 
cations will be responsible for some 7 % of the 
European Community’s gross domestic product 
as against 2 % today. In the same timescale, nearly 
60 million jobs will be dependent on high-quality 
telecommunications services. The combined in¬ 
vestments today in the sector embracing the 
management and transmission of information, 
equipment and systems, data processing and tele¬ 
communications now stand at nearly 500 billion 
ECU. Over the next 15 years, European public 
and private investment in telecommunications will 
reach somewhere between 500 and 1000 billion 
ECU. 

Fortunately, the Commission has a number 
of trump cards to play in the process of develo¬ 
ping a ‘European telecommunications space’ 
which maximises these opportunities. The most 
important of these is, of course, the decision to 
create a single internal market in 1992. None of 
the Community Member States currently repre¬ 
sents more than 6% of the world market, com- 
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pared with 35% for the United States and 11% 
for Japan. To be genuinely viable, a market in 
this field currently needs to be at least 10%. This 
will indeed be the case with a Community-wide 
single telecommunications market, placing Eu¬ 
rope between its US and Japanese competitors 
with over 20% of the world market. 

Another trump card is the will demonstrated 
by the principal players in the telecommunica¬ 
tions sector to work together and the importance 
they attach to the role played by the Commission 
and, more generally, the European Community 
as a whole. 


The realisation of a European economic and 
social space in 1992 is inconceivable without a 
common policy which favours and optimises the 
mutual use of its information technology, tele¬ 
communications and audio-visual (radio and 
TV) resources. The policy is now operating. It 
will certainly evoke some short-term reactions 
here and there, prompted by the ingrained and 
narrow attitudes of some private interests. But 
the process is already under way, helped along 
by the recognition that it is in the general 
interests of Europe, of its industry, of business 
and, ultimately, of the users. 
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FITCE m Europe's Telecommunications Development 

CHARLES DONDELINGER+ 


This article is based on the presentation given by Mr. Dondelinger, immediate Past President of 
FITCE , at the FITCE Regional Seminar held on 10 February 1989 in Birmingham. 


INTRODUCTION 

It is a pleasure and an honour for me today to 
have the opportunity to situate for you the 
evolution of the Federation of the Telecommuni¬ 
cations Engineers of the European Community 
(FITCE) in the development of Europe’s tele¬ 
communications. As I left last year the chair¬ 
manship of FITCE, and as I am presently on 
holiday, I am free to speak to you unofficially 
as one of your European colleagues. 

HISTORICAL PERSPECTIVES 

The idea of FITCE was conceived in early 1961; 
the Federation was constituted by the national 
telecommunications engineers associations of 
the six EC member-countries in October of the 
same year in Val-Duchesse, Belgium, and its 
statutes were published on 14 June 1962 in the 
Moniteur Beige. This was a time, five years after 
the signature of the Treaty of Rome, where the 
European institutions concentrated their efforts 
essentially on steel industry and agriculture, 
where the new teleconmunication service was 
Telex and where the objective for integral tele¬ 
phone automatisation was comparable to the 
present ISDN objective. Telecommunication 
operators were administrations or highly com¬ 
parable organisations, at least as far as their 
well-established and uncontradicted monopoly 
situation was concerned. It was also a time 
where planar transistors just peeped into the 
market and where professional telecommunica¬ 
tion techniques fully and only relied on electro¬ 
mechanical switching, vacuum-tube amplifiers 
and analogue multiplexers. The first interna¬ 
tional connections for automatic telephone dial¬ 
ling were realised in Europe on the basis of 
national signalling protocols because an interna¬ 
tional protocol had not yet been elaborated and 
the rather rapid international deployment of the 
‘high-tech service’ Telex was particularly ap¬ 
preciated by its business users. While handi¬ 
capped by the limited technical means of that 
time, the international telecommunication inter¬ 
connection efforts of the 1960s have to be 
considered as a fundamental step towards the 
efficient European telecommuncation infrastruc¬ 
ture. 


+ Luxembourg P&T 


The initiative taken by French and Belgian 
telecommunication engineers, followed first- by 
German, then by Italian, Luxembourgish and 
Dutch colleagues, to create a professional Euro¬ 
pean-wide federation has to be situated in the 
context of the described environment. These 76 
engineers, in October 1961, gave as main ob¬ 
jectives to their new federation the development 
of telecommunications sciences as well as of the 
cultural and friendly relationship between the 
members, and put an emphasis on education as 
well as on knowledge and experience transfer. 
They decided to issue a ‘Revue’ and to create 
five working parties on different subjects. The 
described initiative was a very valid one at a 
time where the work in international bodies like 
CEPT, CCITT or CCIR was still in a develop¬ 
ment phase compared to their present import¬ 
ance, at a time also where international contacts 
and travels were rarer and slower than today. 
The size of the first FITCE congresses—the first 
took place in Luxembourg in 1962 with 200 
people—allowed to build up a very close friend¬ 
ship between a limited number of very active 
and regular participants. They experienced a 
pronounced professional enrichment from their 
international FITCE contacts. It is useful too, to 
stress that from the beginning, FITCE, which 
was created by and is composed of administra¬ 
tion-engineer members, kept a close relationship 
to telecommunication industry engineers 
through their statute as adherent members. This 
relationship extended the possible exchange of 
knowledge and experience to an additional 
dimension and permitted also to motivate tele¬ 
communication industry to materially support 
the development of FITCE. 

EVOLUTION OF TELECOMMUNICATION 
IN EUROPE 

May I now analyse the present status of the 
telecommunication domain in Europe and com¬ 
pare it to the prior described one in the early- 
1960s and point out what seems to me being 
essential for my subject. When doing so I have 
to apologise first that I shall try not to use the 
magic standard European date that is present in 
every official speech and even in every medium- 
to-high-level cocktail talk, the only variety being 
that some people do not refer to the 31 Decem- 
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ber but to the 1 January of the following year. 
What I shall do is to try to circumscribe this 
magic date. The nowadays intensive publicity 
made around the future common open interior 
market tends to hide the fact that, since the EC 
was created, this was the major aim of the 
operation. The Single Act, signed on 
17 February 1986 in Luxembourg, merely gives 
a new impulse to this prime objective of the 
Community and introduces more efficient deci¬ 
sional tools to make the goal’s achievement 
more feasable and more likely. 

Now, telecommunications are not the best 
example for European progress towards a real 
open market. The traditionally very well 
guarded national procurement-, terminal- and 
service-markets are in most countries only slow¬ 
ly opened under the steady helpful pressure of 
the Commission. The Council directive on mu¬ 
tual conformance testing recognition, the Com¬ 
mission directive on the terminal market and the 
liberalisation policy decision taken by the Coun¬ 
cil of PTT Ministers on the 30 June 1988 in 
Luxembourg are, together with several other 
European decisions, important, but initiating 
steps to an achievement that has to be quick, 
efficient and harmonious in order to avoid that 
telecommunications, which constitue a vital do¬ 
main for our economy, are left behind other 
sectors in Europe’s progress. 

Unfortunately, the common ‘Euro-regula- 
tory’ achievements that have to be reached are 
not at all eased by the fact that the statutes of 
telecommunication operators and the regulatory 
framework substantially differ in the twelve 
European Member-States. This fact, which dif¬ 
ferentiates essentially the present scene from the 
more uniform one of the early-1960s does not 
ease the present discussion in the EC about the 
form and the contents of the future three direc¬ 
tives on open network provision, on public 
procurement and on telecommunication ser¬ 
vices. While the Commission, in pressing too 
hard towards rapid achievements, takes the risk 
of jeopardising through fundamental national 
dissents the aimed result, the identification of 
the details of a common new European regula¬ 
tory framework, which has to be just acceptable 
for each of the 12 partners, needs a substantial 
amount of willingness to compromise from all 
of them. While the final aim is not controverted, 
which is proven by the policy decision of 
Luxembourg, the rhythm and the way to achieve 
it have still to be carefully agreed on. Now, I 
do not believe in a Europe only invented in 
Brussels, nor do I believe in a Europe the 
conception of which is made only by the small 
motivated community of eurocrats and those, 
like me, who happen to represent their countries 
interest in the numerous working parties of the 
Commission and the Council. 

This European motivation has to have a much 
broader basis in all responsibility levels of the 
European communication actors. It is a fact that 
those who have, through their responsibility in 


their organisation, a regular contact with their 
international colleagues are not numerous com¬ 
pared to those who have essentially only local, 
regional and national responsibilities. I do be¬ 
lieve that a new common European telecom¬ 
munication order can only be achieved 
efficiently through a thorough European infor¬ 
mation and motivation of all telecommunications 
responsibles. 

FITCE REFLECTION GROUP 

FITCE, since its creation, has played a steady 
role in offering to each of its members the 
possibilities of international relations, exchange 
of experience and knowledge. I think that this 
role has to be pursued and intensified in order 
to contribute to the predescribed motivation 
necessity. While neither the Federation’s activ¬ 
ity nor its statutes substantially changed over 
FITCE’s 27 years of existence, it seems useful 
and urgent to analyse how both of them could 
be adapted to the changed environment as well 
as to the major European challenge we are 
facing. The increasing convergence to the same 
business and the same aim of public and private 
service providers, of infrastructure providers, of 
development and research bodies as well as of 
software and hardware manufacturers has to be 
carefully analysed in order to be taken into 
account by the structure of FITCE. For this 
purpose, a reflection group which will report 
directly to the board of FITCE has been installed 
during our congress in Cork. The organisation 
of some national associations or the structure of 
the European Telecommunications Standard In¬ 
stitute which merges the interests of PTTs, of 
industry, of research bodies, of the Community 
and of user organisations may inspire the work 
of this group. 

STANDARDISATION ACTIVITY 

Another important element in the evolution of 
telecommunications in Europe is certainly the 
rapidly growing importance of standardisation 
work. The European Commission early recog¬ 
nised a sufficient telecommunication standard 
basis as a conditio sine qua non for a common 
telecommunications’ market. Its continuous im¬ 
pulses contributed to the development of ISO 
and CEN-CENELEC as well as to the amplifi¬ 
cation of standardisation work in the framework 
of CEPT which led to the creation of ETSI. The 
latter institute is presently in a vital phase where 
it has to prove that PTTs and industry together 
are able to produce timely and accurately all the 
standards needed by the common market. It is 
obvious that standards cannot be elaborated on 
the basis of national or industrial egoistic inter¬ 
est. The will to match the European objective 
and the willingness to enter accurate com¬ 
promises are essential in this field to save or to 
gain back the world-wide European competi- 
tivety. For FITCE, it is obvious that its activities 
should not interfere with those of international 
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standards organisations. It is worthwhile, how¬ 
ever, to stress that FITCE has and will comple¬ 
ment usefully these international activities by 
working in its commissions on those subjects 
that are not treated elsewhere, mainly in those 
domains that are of more direct interest for those 
engineers who wear the responsibility to operate 
the networks and the services. They are in the 
international context very often not so well 
served in their professional problems and con¬ 
cerns than those who concentrate on inventing 
new services and new equipment. It is one of 
FITCE’s aims, under the strong impulse of its 
British board member Brian Wherry, to improve 
its technical performance in its commissions, its 
Revue and its lectures. But here again, the 
‘Euro-motivation’ and the ‘Euro-information’ 
aspects seem to me to be the most precious 
elements of all. 

INFORMATION EXCHANGE 

The last subject in the evolution of telecommuni¬ 
cations in Europe I want to deal with is certainly 
a very important one; it may be the most 
adequate one to speak about in the heart of this 
country. I have already mentioned that, at the 
time of the creation of FITCE, the structural 
situation of telecommunications was quite com¬ 
parable in the European member-states. If you 
analyse this situation now, you notice that there 
is a wide spectrum of different telecommunica¬ 
tion orders implemented in the twelve countries 
of the Community. This spectrum reaches from 
monopoly to network terminal and service com¬ 
petition and from government department to 
private companies. It is obvious that the United 
Kingdom, through the liberal policy of its Gov¬ 
ernment, is located at one end of this spectrum 
and that hence other Europeans may learn a lot 
from their British collegues. The UK certainly 
gathers the experience of its past with the 
acknowledgements of its present. As it is 
unlikely and perhaps also undesirable that exact¬ 
ly the same order of telecommunications is 
rapidly established in the 12 member-countries, 
I would like to see a critical bothway intensified 
exchange of information and experience with 
continental European colleagues. Such an inten- 
sivation would certainly be also fruitful in the 
double context of the extended international 
service provision and of the proliferation of 
service providers. Major network and service 
operators can better defend their interests when 
tightening and valorising their traditional trans- 
border relations to foreign PTTs. This should 
not prevent them from enlargening such rela¬ 
tions to the increasing number of international 
small and medium service providers. The moti¬ 
vation for the European and international dimen¬ 


sion of these relations seems to me a very 
essential element for any transborder commer¬ 
cial success. Here again, I do not believe to the 
conceptions lonely elaborated in Brussels or in 
one of the Member States and exported on the 
basis of the yet to be realised European accept¬ 
ability and marked uniformity. 

DEVELOPMENT OF FITCE 

FITCE is well positioned to contribute in its way 
to the predescribed information and motivation. 
Two important actions should nevertheless, in 
my perception, improve its efficiency in this 
domain. First it has to open its doors more 
widely to engineers from industry and from 
private service providers. This is certainly a 
question to be dealt with by the installed advi¬ 
sory group to the board. 

Last but not least, FITCE has to equilibrate 
its membership among the different European 
countries. The respective densities, being still 
too different, disequilibrate the national con¬ 
tributions of knowledge, of expertise and of 
experience to the global membership of FITCE. 
With my colleagues of the board, I regret that 
the UK’s contribution to this organisation has 
not yet reached a density at the height of that of 
most of other member countries. We appreciated 
very much, however, the increasing interest 
shown by UK members during our last con¬ 
gresses and I am confident that the preparation 
and the realisation of the Glasgow congress 
should definitively be used to further promote 
this professional European telecommunication 
engineers organisation in order to enrich it with 
a large experience of fully competition-oriented 
network and service provision. 

CONCLUSION 

Ladies and gentlemen, with the aim of exposing 
to you how I feel that FITCE can constructively 
contribute to the development of a European-wide 
common telecommunication market, I tried to 
analyse several aspects of the past and present 
evolution of European telecommunications. 
When stressing the strategic importance of Euro¬ 
pean dialogue, exchange of information and ex¬ 
perience, especially for responsible professional 
telecommunication engineers, I had the feeling 
that my thesis was quite near to the popular 
wisdom about marriages asserting that compati¬ 
bility of the physical interfaces is not sufficient 
for a durable marital relation, but that it has to be 
completed by less material motivations. Without 
underestimating the importance of compatibility 
standards, I would like to wish to European 
telecommunications a durable marriage based on 
their engineers motivation. 
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Institution of 

British Telecommunications 
Engineers 

Associate Section National Committee 


ANNUAL GENERAL MEETING 

The 31st Annual General Meeting of the Associate Section of 
the Institution of British Telecommunication Engineers was 
held on 4 November 1988 at the Castle Hotel, Norwich. It was 
introduced by the outgoing Chairman, Mr. C. Webb. In his 
Presidential address, Mr. A. Bealby said that British Telecom 
was a leading exponent of new technology, and that the 
Associate Section had a key role in its exploitation. During the 
year that had passed since his first conference, he had seen 
many of the districts growing in strength, and the NEC was 
dedicated to encouraging the Associate Section. 

Progress reports were given by the Treasurer, the Secretary, 
the Vice-Chairman, the Vice-Treasurer, the Editor, the Quiz 
Organiser and the Projects Organiser. These were a testament 
to the work of the past year and the progress that had been 
made. Winners of the Annual National Committee awards were 
reported as follows: 


Anning Award 
Cotswold Trophy 
Fudge Trophy 

London Trophy 
Special President Award 

Special Commendation 


Paul Woolvin (South West) 
Cardiff Centre 

David Ogden (Lincoln) (Pilot: 
home-built motorcycle) 
Stephen Leask (Edinburgh) 
(SCOTNET: trunk network 
management system) 

David Goldsbrough (Middles¬ 
brough) (JIGSAW: software 
program to complete ‘im¬ 
possible’ jigsaw) 

Barry Burton (London) 
(AUTODIAL: software and 
hardware for packet switching 
system) 


Several articles by NEC officers had been published in the 
British Telecommunications Engineering and it was intended that 
these should continue. The opportunity would now be taken to 
include articles from the Centres regarding their IBTE or 
technical activities, and Centres should seize this opportunity of 


publicising their news and views. Meanwhile, the Newsletter had 
fulfilled a useful function, and three issues had appeared in the 
course of the year. 

BTRL Martlesham Heath had greatly regretted having to 
disappoint Centres wanting to arrange visits to Martlesham 
Heath, owing to heavy demand, but it was now intended to 
circulate lists of available dates and of topics and lecturers for 
the guidance of those organising Centre programmes. 

The Projects Organiser reported a satisfactory level of entry 
last year, and early interest in the current year’s competition, 
which he would like to see converted into definite entries. Quiz 
programmes had proved popular as ever, and the final on 22 
April 1988 had been won by London South-West who beat 
Londonderry by 44 points to 29*5. The 1988-89 heats were 
drawn at the NEC meeting in Brighton on 23 September 1988, 
as follows: Round 1, 13 December 1988; Round 2, 18 January 
1989; Round 3, 23 February 1989; Final, 21 April 1989. 

Reports were received on the District Liaison Officers’ 
Conference, where there was unease at declining enthusiasm; 
discussion on Centre Officers’ Training Seminars, where it was 
agreed to produce a Centre Handbook for officers; discussion 
on the problems of inadequate reprographic services, and on 
the work of the Pay Sub-Committee, whose report was 
produced as an appendix to the minutes. 

A vote of thanks was made to those who had worked so hard 
for the Associate Section in the past year, and in particular to 
the Chairman, the Secretary, the Vice-Chairman, the Editor 
and the Vice-President. 

National officers were elected for the coming year, and these 
are listed below. 

At the close of Conference, all those attending were taken 
on a conducted coach tour of the illuminations of Norwich 
concluding with the Annual Conference Dinner, where tokens 
of the Associate Section’s appreciation of the work done over 
many years by both the retiring Chairman, Chris Webb, and 
the retiring Editor, Graeme Lyall, were made by the President, 
Alan Bealby, who thanked them for their efforts on behalf of 
the Associate Section and wished them well on their promo¬ 
tions. 

Conference 1989 will be held in Belfast. 


ASSOCIATE SECTION NATIONAL EXECUTIVE COMMITTEE 


The following is a list of the national officers to whom enquiries concerning the Associate Section should be addressed: 


Chairman 

Vice-Chairman 

Secretary 

Assistant Secretary 
Treasurer 

Assistant Treasurer 
Editor 

Quiz Organiser 
Project Organiser 


N. V. Clark 

G. Ming 

A. Johnstone 
R. Craig 

R. Parton 
T. Turner 
W. Flury 

H. Duggan 

B. Comber 


LNO/NEW38, Wembley TE, London Road, Wembley, HA9 7EY. 
Telephone Exchange, Irish Street, Waterside, Londonderry BT47 2JA. 
TNO/S252, Woodcraft TE, Pitsligo Road, Edinburgh EH 10 4RZ. 
EN15, BT, Guild Centre, Third Floor, Lords Walk, Preston PR1 IRA. 
Stafford Walton ATE, Eastgate Street, Stafford ST 16 2LY. 

72 Putteridge Road, Stopsley, Luton LU2 6HP. 

RT2221 BIO, Room 68, BTRL, Martlesham Heath, Ipswich IP5 7RE. 
EP182, Room G07, 25 Pendwyallt Road, Coryton, Cardiff CF4 7YR. 
LNO/NNS26, Delta Point, Wellesley Road, Croydon CR9 2YZ. 


Tel: 01-903 2133. 

Tel: 0504 44444. 

Tel: 031-667 8467. 

Tel: 0772 267236. 

Tel: 0785 46330. 
Display Pager 0774759. 
Tel: 0743 645118. 

Tel: 0222 379732. 

Tel: 01-261 4032. 
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THE INSTITUTION OF 
BRITISH TELECOMMUNICATIONS 
ENGINEERS 

(Founded as the Institution of Post Office Electrical Engineers in 1906) 


General Secretary: Mr. J. H. Inchley, NPW2.1.6, 4th Floor 84-89 Wood Street, London EC2V 7HL; Telephone 01—250 9816. 

(Membership and other enquiries should be directed to the appropriate Local-Centre Secretary as listed on p. 280 of the January 1989 issue of the Journal.) 


COUNCIL MEETING, MARCH 1989 

At its meeting held in Glasgow, the Council discussed the report 
of a Working Party, established under the Chairmanship of 
David Sharp (Yorkshire and Lincolnshire Centre) to consider 
the future of the Institution. The Working Party suggested five 
main principles as defining the Institution’s mission: 

(a) to maintain a relationship with BT and the PO, 

(b) to provide organisational and support infrastructures, 

(c) to provide services relevant to members, 

(d) to encourage membership, and 

(e) to encourage participation, 

with the principle focus being on engineers within BT and the 
PO. 

There followed a lengthy discussion on all aspects of the 
report, and Council agreed to the mission definition and the 
five guiding principles therein, and agreed to focus the Coun¬ 
cil’s attention and energy towards following these principles. 
Work is now continuing to develop detailed proposals in such 
a way as to benefit the Membership. 

Council further agreed to a number of Rule changes aimed 
at clarifying the eligibility Rules for Membership of the 
Associate Section, and which set the Rules in the context of 
current BT organisational arrangements. The Rule changes 
shall apply forthwith, and are as follows: 

Rule 57 

Lines 2 and 4: Amend ‘Regional’ to read ‘Inter-District’. 
Line 5: Delete ‘Local Associate Section Centres may remain 
independent of the Regional/National Committee if they so 
wish.’ 

Rule 58 

Line 1: Delete ‘Executive’. 

Line 1: Amend ‘Regional’ to read ‘Inter-District’. 

Rule 60 

Line 1: Amend ‘Area and Regional’ to read ‘District’. 

Line 4: Amend ‘Regional’ to read ‘Inter-District’. 

Rule 61 

Delete current rule and insert the following: 

‘61.1 Members 

The following shall be eligible to be members: 

1. Staff employed within British Telecommunications pic on 
Engineering, Technical and Allied Grades, Computing and Radio 
duties, as defined in sections 4, 5, and 7 of British Telecom’s 
Employees Terms and Conditions, in grades below those eligible 
for Corporate Membership of the Institution. 

2. Employees of all British Telecom subsidiaries employed 
on engineering duties and in grades similar to those in 61.1.1. 

3. Equivalent Post Office engineering staff. 


61.2 Affiliated Members 

Local Centres shall be entitled to enrol any other non-technical 
staff of British Telecom, or its subsidiary companies, or the 
Post Office who are not entitled to be Corporate Members of 
the Institution. Such members shall not be entitled to hold office 
within the Associate Section or entitled to vote on Local 
Associate Centre issues.’ 

Rule 63 

Delete current rule and insert the following: 

‘63. An affiliation fee to cover administration costs shall be 
paid to the Secretary of the Institution not later than the 1 July 
each year. The Associate Section National Committee shall pay 
on behalf of all Centres, an annual bulk fee, the amount of this 
fee to be determined by the Council of the Institution, published 
in the Journal and notified to the Committee by the Secretary 
of the Institution.’ 


Council was also pleased to accept and agree the nominations 
for the award of Honorary Membership to Mr. Dennis Sharman 
and Mr. Don Randles. 

Dennis Sharman became a member of East Midlands Centre 
committee in 1966, took over as Local Secretary in 1968, and 
served in that role until 1988. He also served two terms as a 
member of Council, in 1973-76 and 1986-88. 

Don Randles became a member of Wales and the Marches 
Centre committee in 1975, took over as Local Secretary in 
1977, and served in that capacity until 1988. 

It is to such servants as these that IBTE Members owe a 
great debt of gratitude, which can only be marked by the award 
of Honorary Membership. As Secretary, I speak both for 
myself and my predecessors in adding personal thanks to two 
stalwart Local Secretaries for their invaluable help and support 
over the years. 

The formal presentation of the award will be made by the 
President of the Institution, Mr. Clive Foxell, at the Annual 
General Meeting on 10 May 1989, to be held in Fleet Building, 
Farringdon Road, London, at 16.30 hours. 

The Secretary 

LOCAL-CENTRE SECRETARIES 
Martlesham Heath Centre 

The new Secretary of the Martlesham Heath Centre is Mr. M. 
Shaw, IT5232, BT Research Centre, Martlesham Heath, 
Ipswich IP5 7RE. Tel: (0473) 645594. 

Severnside Centre 

The new Secretary of the Severnside Centre is Mr. P. Lewis, 
RM45, Mercury House, Bond Street, Bristol BS1 3TD. Tel: 
(0272) 295366. 
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RETIRED MEMBERS 


R. F. Milton 

64 Glendale Avenue, Eastbourne, 




East Sussex BN21 1UN 

The following Members have retained their membership of the 

T. Ninnim 

24 Beech Grange, Landford, 

Institution under Rules 

10(a) and 13(a): 


Salisbury, Wiltshire SP5 2AN 

D. W. Andrews 

4 Benfield Close, Portslade, 

A. J. O’Neill 

36 Shelley Road, High Wycombe, 


Brighton, East Sussex BN4 2DD 


Buckinghamshire HP 11 2UW 

R. J. G. Arthur 

84 Gray Street, Aberdeen AB1 

A. G. Orbell 

68 Tolmers Road, Cuffley, 


6JE 


Hertfordshire EN6 4JY 

G. B. Ashton 

39 Mount Pleasant Road, 

L. A. Payne 

44 Craignair Avenue, Patcham, 


Walthamstow, London E17 5RS 


Brighton, East Sussex BN1 8UH 

D. N. Austin 

4 Range Way, Shepperton, 

C. D. E. Price 

7 Alanbrooke Close, Hartley 


Middlesex TW17 9NW 


Wintney, Basingstoke, Hants 

A. E. Baker 

25 Shropshire Road, Leicester 


RG27 8QY 


LE2 8HX 

E. J. C. Ravenhill 

163 Springthorpe Road, 

L. J. Baugh 

62 Cherry wood Road, Streetly, 


Erdington, Birmingham B24 OSN 


Sutton Coldfield, West Midlands 

M. J. Schickner 

31 Ferndown Gardens, Cobham, 


B74 3RU 


Surrey KT11 2BH 

H. W. A. Birse 

12 Woodend Crescent, Aberdeen 

C. S. A. Smith 

‘Chiltern End’ Ashfield, 


AB2 6YN 


Stowmarket, Suffolk IP 14 6LY 

M. J. Buck 

28 Diamond Ridge, Barlaston, 

P. D. Smith 

14 Lilac Avenue, Sutton 


Stoke-on-Trent ST 12 9DT 


Coldfield, West Midlands B74 

S. Bunting 

67 Church Crescent, 


3TH 


Glengormley, Newtownabbey, Co 

D. J. Stubbings 

25 Southlands, Pennington, 


Antrim, Northern Ireland BT36 


Lymington, Hants S041 8EE 


6ET 

J. W. Trumper 

Bay worth Cleave, Bay worth, Nr 

C. S. R. Coleman 

Greenview, St. Osyth Road, Little 


Abingdon, Oxon OX13 6QS 


Clacton, Essex CO 16 9NX 

J. F. Wallingford 

Manzel, 1 Applegarth Close, 

G. Cooper 

25 Howe Close, Salph End, 


Basingstoke, Hampshire RG21 


Renhold, Bedford, Bedfordshire 


3AH 


MK41 OLB 

G. Whiteley 

5 Morley Road, Sapcote, 

A. F. J. Cottell 

3 Moorland View, Derriford, 


Leicester LE9 6JG 


Plymouth, Devon PL6 6AL 

E. J. Williams 

211 Manor Way, Crewe, 

J. T. Crocker 

Russets, Nash Road, Great 


Cheshire CW2 6PH 


Horwood, Milton Keynes MK17 

R. J. Williams 

72 Woodthorpe Road, Kings 


ORA 


Heath, Birmingham B14 6EH 

M. D. Crossley 

19 Ash Hayes Drive, Nailsed, 

N. F. Wright 

17 Woodvale Drive, Hall Green, 


Avon BS19 2LG 


Birmingham West Midlands B28 

H. N. Daglish 

4 Mallowhayes Close, Ipswich, 


OPR 




Suffolk IP2 9SJ 

R. 

M. Duddy 

13 Farleigh Road, Clevedon, 
Avon BS21 7XA 

S. 

J. Ellis 

Penventon, 8 Farndon Close, 
Broughton, Chester CH4 OSU 

W. 

F. Garrett 

Ilam, 2IB Sunnyside Road, 
Epping, Essex CM 16 4JP 

G. 

A. Gerrard 

88 Drummond Drive, Stanmore, 
Middlesex HA7 3PE 

H. 

Goodison 

23 Dale Side, Gerrards Cross, 
Buckinghamshire SL9 7JE 

A. 

F. Green 

58 Elmscroft Road, Ipswich, 
Suffolk IP1 6NB 


Members about to retire can secure life membership at a 
once-and-for-all cost of £10-00 and so continue to enjoy the 
facilities provided, including a free copy of this Journal. 
Enquiries should be directed to the appropriate Local-Centre 
Secretary, or to the IBTE Administration Manager, 84-89 
Wood Street, London, EC2V 7HL; Tel: 01-356 8050. 

THE FEDERATION OF THE 
TELECOMMUNICATIONS ENGINEERS OF THE 
EUROPEAN COMMUNITY (FITCE) 

Birmingham Regional Seminar 


B. 

E. Hall 

Morningside, 87 Aldham Road, 
Hadleigh, Suffolk IP7 6BP 

I. 

Henderson 

35 High Street, Banchory, 
Kincardineshire AB3 3TJ 

D. 

W. Hill 

116B Charterhouse Road, 
Orpington, Kent BR6 9ER 

B. 

Jewkes 

51 Quarry Lane, Northfield, 
Birmingham B31 2PZ 

R. 

S. Jones 

2 Maes Y Bryn, Morriston, Swan¬ 
sea, West Glamorgan SA6 6HE 

G. 

F. Laing 

19 Aboyne Gardens, Kaimhill, 
Aberdeen AB1 7BW 

T. 

Lomas 

21 Clarence Road, St. Albans, 
Hertfordshire AL1 4NP 

B. 

R. Loxley 

51 Marram Way, Heacham, 

Kings Lynn, Norfolk PE31 7AH 

J. 

Martin 

9 Long Acre East, Bingham, 
Nottingham NG13 8BY 

W. 

M. Milne 

Craigwells, 23 Airyhall Crescent, 
Aberdeen AB1 7QS 


A FITCE Regional Seminar was held on 10 February 1989 in 
the Lecture Theatre of Berkley House, Birmingham. The 
Seminar had the theme ‘Business Communications—A Euro¬ 
pean Perspective’ and was held as a joint FITCE Group/IBTE 
Central Midlands Centre meeting. In many ways, it was a 
unique event. On the one hand, several European speakers as 
well as our own speaker delivered their papers, and on the 
other the seminar attracted IBTE and FITCE members from 
across Great Britain. The invited speakers were Johannes 
Akerboom of the Netherlands, Charles Dondelinger of Lux¬ 
embourg and Dieter Scheib of West Germany. 

In his paper (reproduced on pp. 48-50 of this issue of the 
Journal ), Charles Dondelinger described the history of FITCE 
and the role it has played directly or indirectly in shaping 
telecommunications in Europe. 

Johannes Akerboom, in his paper titled ‘Business Communi¬ 
cations, A Challenge’, pointed out that, since 1 January 1989, 
the Dutch PTT had become a pic and was learning from BT’s 
lessons. 

Dieter Scheib delivered a paper titled ‘Communications 
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Facilities Available at Offices of the Telecommunications 
Service of the German Federal Post Office’, In this paper, 
Dieter analysed the office jobs and types of communications 
required, and then went on to describe the concept of intelligent 
data display units. 

The last paper of the day, ‘A Telecommunication Adminis¬ 
tration’s approach to Competition and Deregulation’, was given 
by Andy Valdar of British Telecom. 

Throughout the Seminar, several lively question and answer 
sessions made the audience participation very successful. This 
unique event created new interest in the local centre of the 
IBTE. The Seminar also helped the FITCE Group to increase 
its profile among BT engineering managers. In a broader 
perspective, this event helped to create mutual understanding 
with our fellow engineers in other countries. 

London Regional Seminar 

A joint FITCE Regional Seminar/IBTE London Centre Meet¬ 
ing will be held on 23 June 1989 at Logan Hall (Institute of 
Education, University of London), 20 Bedford Way, London 
WC1H OAL. It is expected that several speakers from Europe 
will attend the Seminar and present papers on a common theme: 
‘Open Network Provision’. The second half of the Seminar 
will be dedicated to a round-table discussion. Further details 
can be obtained from Chris Webb, London Centre Secretary 
(01-587 8853), or from Tapash Ray, Assistant Secretary, 
FITCE Group. 


Change of Address, Assistant Secretary, FITCE 
Group 

The new address for Mr. Tapash Ray, Assistant Secreatary, 
IBTE/FITCE Group, is BTUK/NPW3.2.5, 2nd Floor, C 
Wing, The Angel Centre, 403 St John Street, London ECIV 
4PL; Tel. 01-239 0424. 


IBTE CENTRAL LIBRARY 

Copies of the 1982 edition of the library catalogue are available 
from the Librarian, IBTE, Room GJ, 2 — 12 Gresham Street, 
London EC2V 7AG. An abbreviated catalogue was included 
in the October 1987 issue of the Journal. Library requisition 
forms are available from the Librarian, from Local-Centre and 
Associate Section Centre Secretaries and representatives. The 
forms should be sent to the Librarian. A self-addressed label 
must be enclosed. 

Alternatively, the IBTE Library is open on Wednesday 
mornings between 11.00 and 13.30. Members are advised to 
telephone the Librarian (01-356 8050) to confirm their visit. 
Members wishing to reserve books or check availability should 
contact the Library during opening times on 01—356 7919. 

The Library is open to Full, Associate Section and Retired 
Members of the IBTE. 


Book Review 


Packet Switched Networks—Theory and Practice 
Richard Barnett and Sally Maynard-Smith. 

Sigma Press, 274 pp. 82 ills. £19*95. 

ISBN 1-85058-095-2. 

This book gives a good grounding in packet switched network¬ 
ing. After an initial chapter on data networking in general, 
packet switching standards are discussed, followed by sections 
on private packet switched networks and finally a section on 
futures. A good glossary and a fairly complete list of the major 
international standards are included. 

The authors’ background in packet switching in the UK 
academic world has resulted in a very practical text. It is 
refreshing to find a book targeted at a UK audience—several 
mentions are made of British Telecom services such as Packet 
SwitchStream (PSS) and KiloStream. The book is written in a 
very practical, readable, colloquial manner—no holds are barred 
when discussing the gestation period for international standards! 

Fair coverage is given to OSI layers 1, 2 and 3 although 
explanation of zero insertion/deletion (incorrectly referred to 
as bit stuffing) is dispatched within six lines. Regrettably, the 
CCITT X.25 Recommendation prints the bit patterns for level 
2 and level 3 frame/packet type fields differently: level 2 has 
the least significant bit first, level 3 the most significant. 
Unfortunately this idiosyncrasy was copied faithfully into this 
book without a word of warning. 
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Higher-layer ISO standards are given some coverage, al¬ 
though virtual terminal work is not. Far more space is given 
over to the UK academic ‘Coloured Book’ standards; some 
readers may not find this balance ideal. In addition, 14 pages 
detail operation of a particular experimental network. 

The reviewer was not completely comfortable with the 
discussions concerning the pros and cons of different routing 
techniques in packet switched networks. Some generalised 
statements are made which could encourage the tiro to form 
invalid conclusions. 

There are several ‘practical hints’ paragraphs which will be 
very helpful to those trying to persuade two X.25 devices to 
communicate with each other. A short section on test gear, 
such as breakout boxes and data analysers, might have helped 
round out the practical side of the book. The increasingly 
popular V.22 bis standard is not mentioned in the section on 
modems. 

Some of the information is somewhat temporal, such as 
pricing guides for packet switching equipment and leased 
circuits. Nevertheless, its inclusion helps the beginner to 
understand the basic economics of providing a network. 

In summary, this book is valuable as a foundation in the 
world of packet switching where broad understanding is 
required as a basis for more specific study and experience. 

C. G. Miller 
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British Telecom Press Wotices 


British Telecom M6000-Series Computers 

BT has launched a new family of powerful business computers 
of its own design and manufacture, with sales prospects of 
£200M during the next few years. 

The new machines, known as the M6000 series , use a Unix 
operating system. They are able to interwork with many 
existing machines from other suppliers. This will give users 
rapid access to up-to-date information stored on computers 
sited elsewhere, whether in the same building or on the other 
side of the globe. In addition, users will have the power of the 
M6000 processors at their fingertips for the full range of 
administrative and business activities such as integrated office 
automation, word processing, spreadsheets, database access, 
electronic mail, graphics, Telex management, personal or¬ 
ganiser, and desk calculator. 

The M6000 machines have been designed by BT and are 
made in its Fulcrum factories in Birmingham. There are six 
machines in the M6000 family, ranging from a desk-top model 
(M6320) serving up to eight concurrent users to the top-of-the- 
range M6530-16 which caters for up to 96 simultaneous users. 
The latter is based on the Motorola MC68030 32 bit processor 
chip; the others use the MC68020 32 bit chip. The middle- 
range machine is the M6520, available in four versions: 

TP22-4, entry level machine, for up to 24 users 

TP20-6, mid-range, catering for 32 concurrent users 

TP20-8 and TP20-8E, catering for up to 48 users. 

The range as a whole is capable of matching the evolution 
and growth of users’ processing needs. Main system units, 
expansion modules, and expansion units for the 6520 and 6530 
have been designed as building blocks, and can be assembled 
into combinations to suit many different situations. 

Expansion modules provide additional random access mem¬ 
ory (RAM) in 4, 8 and 16 Mbyte increments, additional discs 
in 380 and 760 Mbyte increments, and additional 16-port 
input/output cards. A VME expansion unit allows five more 
cards to be added, and up to two extra 380 Mbyte discs. The 
disc expansion unit provides for up to four extra hard discs, 
of 380 or 760 Mbyte capacity and a 2*4 Gbyte tape streamer. 

A power management unit, available in AC or DC, provides 
an extra 10 minutes of power back-up for both system and 
consoles after mains failure. The optional intelligence unit 
initiates automatic shutdown and system re-boot, to preserve 
data and minimise disruption. 

All units use the bus architecture which offers a fast 32 bit 
bus, enabling a wide variety of system configurations to be 
provided quickly and easily. The internal small computer 
systems interface (SCSI) subsystem provides communications 
to a wide variety of peripherals, and allows up to eight to be 
connected over a single cable. The M6530 uses an additional 
bus for shared data access. 

The network file system (NFS) provides for departmental 
systems to be networked, including personal computers, so that 
they appear to users as a single system covering the entire 
organisation. 

For local area networking, every M6000 comes complete 
with a standard Ethernet card conforming to standard 802.3 of 
the Institute of Electronic and Electrical Engineers (IEEE), and 
offering the industry standard TCP/IP. This gives M6000 
machines local area network (LAN) connections to almost all 
commercially available computers. 

A higher performance Ethernet card with its own built-in 
processor is available which handles high traffic volumes and 


reduces the load on the main processor. Ethernet may be 
implemented with M6000 using coaxial cable or optical fibre, 
offering data speeds of up to 10 Mbit/s. 

M6000 offers an X.25 gateway, giving access to BT’s public 
data network PSS, Telecom Gold—the company’s electronic 
mail service—and other data networks. The X.25 card can 
handle up to two 64 kbit/s data channels. 

Connections with IBM and IBM plug-compatible machines 
are made through an SNA card which acts as a 327X cluster 
controller. In addition, options are available to handle IBM 
3279 terminal support, LU6.2, and application programming 
interface (API) protocols. 

Links can be made with DEC computers over an Ethernet 
LAN with specialised software conforming to TCP/IP. Con¬ 
nection to ICL computers using IPA (Information Processing 
Architecture) is another option. 

Data connections complying with RS232 come as standard 
with every M6000. BT has developed an optical multiplexer 
card for use as an alternative to standard RS232 ports, suitable 
for terminal populations up to 10 km distant. 

Optionally available are NFS, X-PC and TERM communi¬ 
cations packages which facilitate computer-to-computer inter¬ 
working (M6000 to mainframe, mini or PC), covering a wide 
range of requirements. 

Future communications developments on which BT is now 
working include X.400 using protocol stacks conforming to 
open network architecture (ONA). This will be augmented by 
X.500 directory services, also as part of the ONA software 
programme. 

The M6000 will also be enhanced to provide basic rate 
digital access to BT’s growing integrated services digital 
network. 

In the longer term, it will be able to take advantage of fibre 
distributed digital interface (FDDI). FDDI is based on a fibre 
token ring network using light-emitting diode transmitters and 
multimode fibre, which will support transmission at up to 
100 Mbit/s. 

M6000 runs on a version of UNIX System V.3, with 
optional network file system, which allows files to be shared 
across different machines. Other special features include 

• demand paging memory management for the processor to 
increase allowable process size; 

• STREAMS, to help the system applications programmer to 
develop software; 

• special interface for programmers to write and install their 
own transport providers and communications software; 

• HUMAN, a menu-driven package for system managers 
unfamiliar with UNIX commands; 

• X-PC, TERM and NFS, enabling users to link their PCs to 
the M6000 processing power. 

BT’s version of UNIX System V.3 is designed to conform 
to open standards X/OPEN and POSIX. Applications de¬ 
veloped on the M6000 can run on other conformant systems 
while the M6000 can exploit the great variety of existing 
applications software complying with X/OPEN and POSIX. 
BT can also supply a wide range of applications software, 
which it is continuously augmenting. 

Languages available in the M6000 repertoire include C, 
C++, FORTRAN, Basic, Pascal, RM Cobol and level II 
Cobol, Informix-4GL, Informix Embedded SQL, and SCULP¬ 
TOR. ADA, Prolog and LISP are soon to be added. 


British Telecommunications Engineering , Vol. 8, April 1989 


55 





Standard-C Earth Terminal 


Lone single-handed sailors, transcontinental truck drivers, 
world-roving TV crews, and others whose jobs take them to 
remote places, will soon be able to keep in continuous 
contact—by satellite. 

After the first successful tests by British Telecom’s Research 
Laboratories at Martlesham Heath and INMARSAT (the Inter¬ 
national Maritime Satellite organisation) using a new compact 
low-cost design of earth terminal, the way is now opened for 
low-cost and easy-to-use world-wide mobile communications 
to start later this year. 

The new terminal is known as Standard-C. About 254 mm 
(12 inches) in diameter and 254 mm high, it can be mounted 
on yachts and other small boats, and on road vehicles. Unlike 
the more familiar dishes normally associated with satellite 
communications, the Standard-C antenna does not need to be 
accurately linded up on the satellite itself. Its omnidirectional 
properties allow it to receive and send signals without an 
expensive antenna steering system. 

Telex messages transmitted over the system, and success¬ 
fully received at Martlesham Heath and at INMARSAT’S 


headquarters in London, confirmed the correct functioning of 
the low-cost hi-tech combination of hardware and software. 
The Standard-C system transmits data at 600 bit/s using the 
technique known as store-and-forward messaging. 

Although designed initially for maritime use, Standard-C is 
also likely to become a world-wide standard for land mobiles. 
Other facilities, such as radio location, vehicle monitoring and 
status reporting are being developed to augment the basic data 
service. 

The world’s first working compact Standard-C equipment 
was developed and built under contract to INMARSAT by the 
satellite studies section at the Research Laboratories in colla¬ 
boration with British Telecom International. The unit was used 
for the test, transmitting to an INMARSAT-leased MARECS- 
B2 satellite positioned over the Atlantic Ocean. 

DCC (UK) Ltd. provided facilities completing the innovative 
store-and-forward messaging system based at British Telecom 
International’s Goonhilly coast earth station in Cornwall. Stand¬ 
ard-C will undergo a thorough testing through field trials before 
full operational service, planned to commence later this year. 


British Telecom Trial of TV over Optical Fibre at Bishop's Stortford 


BT’s blueprint for the communications network of the 21st 
century—optical-fibre ‘pipelines’ carrying stereo television, 
high-fidelity stereo radio, telephone calls, information technol¬ 
ogy and other interactive services—becomes reality from next 
year. 

About 500 business and residential customers at Bishop’s 
Stortford, Hertfordshire, are to take part in a trial to demon¬ 
strate technical feasibility of systems developed at British 
Telecom Research Laboratories (BTRL). During its two year 
run, the trial, which will cost about £5M, will provide BT and 
industry with valuable data for planning the commercial 
communications systems of the future. 

Bishop’s Stortford was chosen for the trial because it 
provides the appropriate mix of residential and small business 
customers in a number of compact estates with different kinds 
of houses. It has good road, rail, and air links, and is 
conveniently located both to London, and to BTRL at Martle¬ 
sham Heath. Areas being considered for the trial include two 
industrial estates and six residential areas. BT plans to set up 
a temporary ‘show house’ to demonstrate to both residents and 

visitors the range of services to be made available and the 

technical capabilities of the networks. 

The Department of Trade and Industry has agreed in 
principle to give a special licence for the trial to go ahead, as 
BT is prevented by existing regulations from carrying the TV 
services involved over its main network. 

The trial will enable BT and industry to gain valuable 

operating experience and information while enabling BT to 
demonstrate the potential of optical fibre in the local loop for 
delivering to customers on just a single cable the complete 
spectrum of communications services. 

The trial will enable BT to compare and contrast the 


operation and cost of two entirely different fibre systems its 
research engineers have developed. 

One, known as TPON (telephony over passive networks), 
is a low-cost system using a series of inert fibre splitters, or 
couplers, to ‘siphon off’ services to each customer on the 
network. Initially, these will be just telephone speech and 
low-speed data, but the system will then be upgraded to BPON 
(broadband passive optical network) carrying services such as 
television, hi-fi radio, and video library. TPON will be tried 
out in these versions: 

• single-line TPON, which provides telephone service on an 
all-optical network with fibre right up to the customer’s 
premises. It will serve up to 128 customers on a time-division 
basis, assigning a time-slot to each telephone call. 

• business TPON, a variant providing services for customers 
who need from 2 to 30 exchange lines. This is expected to 
prove an economically attractive means of serving small 
businesses in the near future. 

• street TPON, similar to the single-line version except that 
the optical system terminates in the street, with the final 
connection to the customer’s house being made over a conven¬ 
tional pair of copper wires. 

The other system is broadband integrated distributed star 
(BIDS)—an active network using electronic switches to route 
to customers services they have selected. One of the most 
advanced systems of its kind in the world, its design will exploit 
experience gained in the BT design of switched star network 
used by the Westminster Cable TV franchise. 

The BIDS network is scheduled to start next March, with 
TPON following six months later, and being upgraded to 
BPON in March 1991. 
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Telecom Boost for Ulster Economy 


Northern Ireland’s economic prospects are to receive a £100M 
boost, as the result of an investment partnership entered into 
by BT in Northern Ireland, the Department of Economic 
Development (DED) and the European Commission. 

Central to the joint initiative, announced on 22 March 1989 
in Belfast by Secretary of State for Northern Ireland, Tom 
King, is the award of £7*25M from the European Regional 
Development Fund as part of the European Community’s 
programme of Special Telecommunications Action for Re¬ 
gional Development (STAR). BT has been selected to imple¬ 
ment the STAR measures, which the company is integrating 
into an expanded BT programme, estimated to cost as much 
as £100M up to 1992. 

Northern Ireland is the only region of the UK to participate 
in STAR, and the award will be used to contribute towards the 
costs of developing an optical-fibre telecommunications net¬ 
work within the province and optical-fibre links to Great Britain 
and the Republic of Ireland, offering access to advanced 
communications and European databases. 

The total investment package will give the province a 
world-leading telecommunications infrastructure, open a host 
of new opportunities for high-growth computing-based indus¬ 
tries, and offer Ulster business a vital technological and 
marketing edge for ‘Europe 1992’. Effectively, this makes 
distance irrelevant to business activity, and, post 1992, should 
shift Northern Ireland from the edge of Europe into becoming 
a key communications bridgehead between Europe and 
America. 

The European STAR programme essentially aims at bring¬ 
ing the telecommunications infrastructures of so-called ‘less 
favoured regions’ (LFRs) such as Portugal, Greece or Eire, up 
to the level of the more advanced European economies. 
However, while Northern Ireland is the only UK region to be 
included in STAR, it already has the benefit of a highly 
developed BT network—at least up to the standard of the best 


in Europe. As a result, the STAR investment in Northern 
Ireland will now be used to bring in further advances some 
five years earlier than they might otherwise have arrived, and 
to give the province an edge over even the advanced societies 
of the new European ‘communications village’. 

Among the developments to be brought in by the 
BT/DED/EEC partnership are: 

© significant reductions in the real cost of new non-voice 
services; for example, a single A4 sheet document or graphic 
will telefax in about five seconds, substantially reducing the 
communications bill for large volumes of data; 

• special digital equipment at 44 locations across Northern 
Ireland will allow advanced communications from a single 
telephone, such as used for normal telephone calls; 

© small businesses will be able to benefit from advanced 
communications, accessed by using existing terminal equip¬ 
ment or personal computers; 

• simultaneous voice and high-speed data transmission will be 
available to business in all areas of the Province; 

• provision of specially switched transmissions down ordinary 
telephone lines from computer to computer, previously avail¬ 
able only to large businesses able to afford dedicated private 
circuits; 

® extension of advanced data facilities into remote areas of 
Northern Ireland which would not be available on purely 
commercial grounds—electronic mail, Prestel and many com¬ 
puting processes will be just as accessible from Armagh or 
Enniskillen as from Belfast. 

The potential for job creation from applications of advanced 
communications services for small-to-medium-sized businesses 
could run to many thousands. The physical work of putting the 
STAR infrastructure in place will be phased over the next two 
years and BT estimates that up to 110 existing jobs will be 
secured by the EEC-funded element. 


Repair Service Gets Seal of Approval 

BT’s service for maintaining its business customers’ office 
switchboards has won the right to use nation-wide the British 
Standard Institution’s internationally recognised symbol of 
quality. 

This results from the completion of a demanding—and 
wholly voluntary—four-year programme under which all 28 
Districts, and the National Support Organisation of BTUK, 
have each gained BSI registration as an approved maintainer 
of call-routing apparatus. 

In both cases, registration was granted after a detailed study 
of the repair and support services by a team of BSI quality 
assessors. They checked that properly qualified staff, following 
standard procedures under consistent management, were clear¬ 
ing faults within two working days of their being reported. 

The final certificates of registration were presented for the 
BSI on 28 February by Sir Bryan Carsberg, Director General 
of Telecommunications, to Mr. Mike Bett, Managing Director 
of BTUK. 

BSI’s SARCAM—the scheme for approval and registration 
of call routing apparatus maintainers—was intended primarily 
to apply to the private maintenance companies which sprang 
into being when customer equipment was opened to competitive 
supply and maintenance under the 1981 Telecommunications 
Act. It has two main objectives 

® to give customers confidence in the quality of the work 
undertaken by private maintainers in servicing to strict time- 
scales the telephone switching equipment installed on their 


premises, and 

• to safeguard other customers’ use of the network to which 
the switches are connected by avoiding congestion caused by 
delayed or inadequate maintenance. 

BT was exempted from registration, as were the UK’s other 
public telecommunications operators, because, as a network 
provider, it could be automatically expected to safeguard the 
integrity of its own network. But in 1984, BT decided, with 
Oftel’s endorsement, that it would voluntarily seek BSI regis¬ 
tration as an approved maintainer. 

This would give its customers an additional demonstrable 
and independent assurance of the company’s skill and com¬ 
petence in maintaining their equipment. And it would ensure 
that, across the whole of BT’s local offices, all its customer 
service engineers followed identical procedures and were 
trained to a common high standard. For example, all must wear 
wrist bands when working on modern computer-controlled 
digital PABXs to ensure that their delicate microchips are not 
harmed by static electricity. 

Registration has also made it easier for BT to compete for 
invitations to tender for maintenance contracts. 

Registration started with the former Tiinbridge Wells Tele¬ 
phone Area in January 1985. It was completed late last year 
with approval being awarded to the City of London District, 
and to the National Support Organisation for its role in 
establishing national maintenance policy and procedures and 
providing technical back-up support to Districts. 
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CLIP—A Standard Control Language for Intelligent Peripherals 


A high-level control language for intelligent processor-based 
peripherals in computer bus systems has been announced. 
Called CLIP , the language is offered as an independent 
international standard to simplify the use and design of 
parallel-processing computer systems. Jointly developed by 
two co-operating computer board manufacturers, Arcom and 
BT, CLIP offers system designers major benefits. These 
include simpler programming to implement distributed-intel¬ 
ligence computer architectures, shorter design cycles, and 
generally improved control flexibility. Although the language 
was developed primarily to advance the STE/IEEE-1000 bus, 
it is equally applicable to other buses such as VME. A 
specification document, and an application guide with advice 
on implementing CLIP, is available. 

More and more system designers are now building dis¬ 
tributed intelligence computers with central host CPUs and a 
number of processor-based peripherals. This kind of parallel¬ 
processing architecture increases overall system throughput 
and typically simplifies the programming task. But it also 
presents problems: each intelligent peripheral can be based 
around a different processor chip, and the control language 
supplied is usually very low-level and hardware-oriented, 
forcing the system designer to spend a considerable amount of 
time familiarising with the board and CPU chip before inte¬ 
gration of the function into the target computer can be started. 

Using CLIP, the problem is reduced dramatically: the 
control language is very high level—featuring English-like 


commands such as reset— and once users have learnt the 
language, it applies to all new CLIP-based peripherals that they 
buy from any manufacturer. It also greatly simplifies the 
introduction of features such as auto-configuration and self¬ 
checking. 

CLIP takes many of its ideas from the widely-used Hew¬ 
lett-Packard Graphics Language, HPGL. Three basic types of 
command are specified: universal, base and extended. Univer¬ 
sal commands are designed for global functions such as reset, 
configuration, status, and basic operations across the bus 
such as reading or writing. Base commands control the 
generic functions of types of card: there are baud rate, parity 
and stop-bit commands to control a serial input/output (I/O) 
communications controller for instance. Extended commands 
are optional, and are intended to give board manufacturers the 
flexibility to implement any special custom hardware or 
software features not covered in the generic command set. 

All that’s required to implement CLIP is a PROM-based 
interpreter between the user/system-programmer and the pro¬ 
cessor used on the particular board. This interpreter easily 
resides in a single device. 

Both Arcom and BT are developing and releasing intelligent 
peripherals implementing CLIP, for both the STE and VME 
buses. Initial introductions include multi-channel serial I/O and 
analog-to-digital converters for the STEbus. Many further 
functions, for both the STE and VME buses, are either in 
development or planned. 


New Optical-Fibre Achievement for British Telecom —25 000 Simultaneous 
Telephone Calls on One Fibre 


The equivalent of 25 000 simultaneous telephone conversations 
have been carried over a single optical-fibre link in BT’s 
network, in a record-breaking demonstration of a technique 
which offers even bigger increases in capacity in the future. 
The demonstration was carried out on a fibre in the optical 
submarine cable between the Cumbrian coast and the Isle of 
Man. The system, which came into service last summer, 
operates without regenerators over its entire 94 km length. BT 
is the first to use optical wavelength-division multiplexing over 
its operational network, by sending light at different frequen¬ 
cies simultaneously along the same optical fibre. 

The microchip lasers, which produce the separate light 
outputs at slightly different wavelengths, were developed by 
BT scientists at the company’s research laboratories at 
Martlesham Heath. The research team combined the outputs 
of these lasers to feed one of the fibres in the cable. The 
wavelength spacing of the four separate outputs was signifi¬ 
cantly closer—by an order of magnitude—than that achieved 
in earlier trials of wavelength-division multiplexing. This is 
the first time that wavelength-division multiplexing has been 
used in the field using fully packaged and commercially 
available components. The demonstration was part of British 
Telecom International’s assessment of the impact of new 
technologies on future submarine systems. It will enable such 
systems to be readily upgraded in the future at minimum cost 
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to provide direct increases in capacity. And this benefit will 
apply with equal force to longer systems incorporating optical 
amplifiers, which are able to handle multiple transmissions 
without difficulty. 

The Isle of Man cable contains six pairs or fibre, each 
single-mode operating in the 1550 nm band, at which the 
end-to-end transmission loss is —27 dB. Currently, five pairs 
are in commercial service, each operating at a direct detection 
line rate of 140 Mbit/s, which gives a capacity of 1920 
telephony channels per fibre pair. 

In the experimental transmission, the laboratory staff used 
four distributed feedback lasers operating at 1525, 1536, 1546 
and 1557 nm, respectively. One laser was modulated at 
140 Mbit/s, the other three at 565 Mbit/s, all four outputs being 
multiplexed onto a single fibre using a combination of passive 
and wavelength-sensitive fibre couplers. 

After transmission through the fibre the four signals were 
separated at the receive end using a commercially available 
single-mode fibre-tailed grating demultiplexer, each laser 
wavelength being temperature tuned to the centre of the grating 
pass band. 

The operation of three channels at 565 Mbit/s and one at 
140 Mbit/s increased the capacity of the system by 13 times, 
to 24 960 telephone channels. This was equivalent to operating 
the complete fibre system at 1-8 Gbit/s. 
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STC Wins British Telecom's First Network Quality Award 


BT’s first ever Network Quality Award was made to STC pic 
on 14 February for its 140 Mbit/s optical-fibre line system. 
The intention of the award is to strengthen the relationship 
between BT and its suppliers and to encourage them to 
manufacture network products of improved reliability. 

At a ceremony held at the British Telecom Centre in 
London, Mr. Mike Bett, Managing Director BTUK, presented 
a sterling silver shield and certificate to Mr. Roger Wood, 
managing director of STC’s Telecoms Systems Division. 

Mr Bett explained: ‘British Telecom has taken this initiative 
to encourage its suppliers to exercise the same commitment to 
excellence as this company is now demonstrating in the 
improvement of customer service in all its aspects. The quality 
of our network is only as good as the quality of its component 
parts. I congratulate STC on winning this first Network Quality 
Award, thus reconfirming the excellence of its optical trans¬ 
mission systems, a field in which it has earned world-class 
status. British Telecom is determined to achieve that same 
accolade for its service to customers. 


‘I am confident that, from now on, the cachet of this quality 
award will improve the prospects of any telecommunications 
product in the national and international market-place, particu¬ 
larly as we approach the single European market of 1992.’ 

Mr. Bett continued: ‘STC’s achievement mirrors British 
Telecom’s commitment to the customer in striving for the 
highest quality in a consistent and disciplined manner. It also 
reflects the company-wide implementation of a Total Quality 
Management programme to give a continuous improvement of 
quality to services for all our customers and put British 
Telecom’s services in the world class league.’ 

Mr. Roger Wood, accepting the Quality Award on behalf of 
STC said: ‘We at STC are delighted to be the first winners of 
the British Telecom Network Quality Award. STC is committed 
to quality and is working closely with British Telecom in this 
very important area. The 140 Mbit/s optical line system is a fine 
example of the results to be gained from rigorous quality control 
and we are delighted that British Telecom has recognised the 
practical results of our quality process.’ 


New International ISDN Services in the Summer 


British Telecom International (BTI) is to launch this summer 
new digital services with the USA and Japan. These services 
will be run by BTI together with the American Telephone and 
Telegraph Company (AT&T) and Kokusai Denshin Denwa 
(KDD), providing access to the growing domestic digital 
networks in USA and Japan. 

The new international service will enable users to set up 
desk-to-desk digital communications paths of 64 kbit/s. This 
will open up the way for BT, KDD and AT&T to provide their 
customers with new applications which can exploit this ad¬ 
vanced capability. 

Three possible applications have been identified: 

• new generation (Group 4) facsimile which allows an A4 page 
to be transmitted in about 6 seconds with the same reproduction 
quality as that of modern photocopiers; 

• electronic transfer of data files between personal computers 


or mainframes at the same quality and speed as that achieved 
between adjacent offices; and 

• desk-to-desk videoconferencing using compact picture tele¬ 
phones enabling callers to see each other, in colour, while they 
talk, or view objects, pictures, diagrams or documents, during 
a telephone call. 

The new international capability will make these applica¬ 
tions available over a switched service, similar to that of the 
public telephone network, but operating with greater efficiency 
and capable of providing many other facilities. 

This new service will interconnect BT’s growing integrated 
services digital network (ISDN) with similar networks being 
introduced in the USA and Japan. It will be the world’s first 
global service based on recommendations for the international 
link produced by the CCITT. 


Primex Private Voice Network 

British Telecom International (BTI) Primex is to offer a new 
international private voice networking facility to meet the 
requirements of multinational corporations. The additional 
offering, launched in March, enables customers to link existing 
PBXs, both in the UK and overseas, via the central voice 
tandem switching (VTS) system, to provide a cost-effective 
and efficient private voice network. 

It is based on the British Telecom BTeX n (1200D) PBX 
manufactured by GPT. By configuring the switch as a shared- 
user system, BTI Primex is able to rent out capacity on a 
connected-circuit basis (per port), removing from the customer 
the burden of a large capital outlay. 

The BTeX can provide individual service by secure parti¬ 


tioning for up to 30 independent customers, although it is 
expected that only seven or eight will share a system. Secure 
partitioning ensures that customers have their own private 
access. 

This additional Primex facility will result in increased 
efficiency for international customers wishing to switch voice 
traffic by concentrating their voice traffic through the VTS 
switch in London. Customers will no longer need to tie up their 
own PBX system for making international connections, and 
will have greater flexibility. 

Interest has been so high that 30% of VTS capacity has 
already been sold and a number of orders have been placed by 
major US corporations. 
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British Telecom Research Achieves First Complete Optical Switching 


Scientists at British Telecom Research Laboratories (BTRL), 
Martlesham Heath, have carried out the world’s first complete 
optical self-switching of ultra-short light pulses, known as 
solitons. 

In the experiment, solitons were launched into»a loop of 
optical fibre coupled to itself in such a way that it behaved as 
a mirror. The coupled-fibre loop either reflected the solitons, 
or transmitted them almost totally, depending solely on the 
energy each soliton contained. 

The success of the experiment demonstrates that optical 
fibres can be expected to play a central role in the fundamental 
optical processing elements of the future. It also represents a 
major step forward in exploiting the huge information-carrying 
capacity of optical fibre. It suggests that, although optical 
processing will take a very different form from electronic 
processing, the coupled-fibre loop devised at BT’s labora¬ 
tories—or something like it—could be the fundamental build¬ 
ing block for optical logic switching just as the transistor is for 
electronic processing. 

The optical fibre loop was the crucial component. Switching 
occurred in it only as a result of the soliton intensity; no external 
influence was involved. Use of solitons was vital to the success 
of the experiment. Solitons are ultra-short light pulses which 
can occur in optical fibres. They do not disperse in the fibre—a 
characteristic of central importance to the operation of the 
switch. The pulses in the experiment, generated by a commer¬ 
cially available laser, were of 400 femtoseconds duration 
(400 x 10 -15 s). In this short space of time, light, which 
travels at 300 000 km/s, would cover a distance less than a 
tenth of a millimetre. The energy in each pulse required to 
achieve self switching is also small—46 picojoules. It is 
believed to be the lowest switching energy so far reported for 
all-optical switching. 

The experiment confirms mathematical predictions made 
two years ago by the same group of BT researchers that optical 
solitons would be the natural ‘bits’ for optical switching and 
logic. The work demonstrates the basic principles of operation, 
showing that such devices could be used in pipeline form for 
ultrafast processing and logic. 

Figure 1 illustrates the schematic arrangement of the experi¬ 
ment. The device itself—known as a Sagnac interferometer— 
consisted of a 100 m loop of York polarisation preserving fibre 
whose input and output arms were coupled together in a 58:42 
ratio fused fibre coupler (A). Solitons were launched into the 
loop at the point indicated by a lens; coupler B (ratio 76:24) 
provided a means for input level monitoring. 

Coupling the input and output arms of the loop meant that 
42% of the input pulse energy was transferred by the coupler 
from the input fibre to the other fibre, and travelled in an 
anti-clockwise direction round the loop. The remaining 58% 
travelled in a clockwise direction. At low pulse energies, only 
2-5% of this energy is transmitted. At 46 pJ, 93% of the input 
energy appears at the output. This behaviour is periodic in the 
pulse energy; that is, at 46 pJ intervals, the device transits from 
reflection to transmission or vice-versa (see Figure 2). 



Figure 1—Experimental device for complete self-switching 
of solitons developed by BTRL 



Figure 2—Results demonstrating periodic behaviour of the 
soliton switching device 


The optical source was a mode-locked colour-centre laser 
operating with a nonlinear external cavity. This produces pulses 
at a repetition rate of 76 MHz, over a tunable wavelength from 
1*45 pm to 1-55 pm, and with an autocorrelation full-width 
half-maximum of 1 • 1 ps, which gave a pulse width of 412 fs, 
assuming a hyperbolic secant-squared pulse shape (‘bell¬ 
shaped’ function). 

Polarisation controllers were included in the loop to enable 
the polarisation introduced by the coupler to be matched to the 
principal axes or the fibre. Once this operating point was set, 
the loop response remained stable over extended periods. 
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Notes and Comments 


BT NEWS MISCELLANY 

A new telephone directory enquiries centre for London was 
officially opened on 25 January—more than 200 miles away 
in Darlington. Improvements in the directory enquiry service, 
brought about by computerisation, have led to an explosive 
growth in calls in London. Operators have been handling more 
than 11 million calls a month—two million more calls a month 
than a year ago. Now, to give a better service to customers, 
BT’s London Operator Services are opening up new centres 
outside London specifically to handle directory enquiry calls 
from the capital. New centres were opened in Torquay and 
Yeovil last autumn, and a further centre is scheduled for 
Durham, in the middle of 1989. 

These new centres are being chosen because accommoda¬ 
tion is being made available in existing BT buildings, so that 
not only are existing jobs being preserved for the highly-skilled 
and experienced operators, but additional jobs can be created 
in areas where unemployment is high. 

dialcom INC, BT’s value-added-services subsidiary in the 
USA, is to establish with the American Telephone and Tele¬ 
graph Company (AT&T), the first commercial interconnection 
between two US domestic electronic mail services, allowing 
users of both services to exchange electronic mail messages. 
In addition, the two companies have announced an agreement 
in which users of FTS-Mail—the electronic mail service AT&T 
provides to the US Federal Government as part of its FTS-2000 
telecommunications contract—will gain access to Dialcom’s 
information services, including proprietary Dialcom databases 
for the Government. 

BT, through Dialcom Inc, and OTC Australia, has announced 
the formation of Network Innovations Pty Ltd. This jointly- 
owned company will manage the established OTC Dialcom 
public electronic mail service, develop other related value- 
added services, and market and support value-added elec¬ 
tronic messaging, information and transaction services in 
Australia. These offerings will be marketed as OTC Dialcom 
services. 

electronic equipment designers can now, at the touch of a 
button, not only select the components they need, but order 
them direct from stockists, in a new development of Dialcom’s 
PASSWORD electronics database service. This expansion of 
the service allows buyers to access information on stock levels 
and prices for components in the UK, and then use Telecom 
Gold to order them from the distributor. The development 
follows the decision of Macro Marketing, one of the UK’s 
largest semiconductor distributors, to provide PASSWORD 
with data on its entire stock of more than 30 000 components. 
Information on price and availability is up-dated daily from 
Micro’s Tandem computers to PASSWORD’S cluster of 
Pyramid super-mini machines in London. 

Use of PASSWORD cuts the average time taken by de¬ 
signers to identify and select components from days to an hour 
or so. The additional service will eliminate time subsequently 
spent on the telephone locating stocks of the selected compo¬ 
nents, obtaining prices and then sending off an order form. 
This task will now be cut to a matter of minutes—the time 
taken to consult the availability database and key in an order. 

New features of the service include the ability to search by 
manufacturer or part number, view up to six price breaks for 
quantity discount and list alternate parts that meet the specifi¬ 
cation criteria if stocks are low or out. The mail facility 


automatically remembers the product that has been selected, 
and enters the information into an electronic mail message that 
is despatched to the supplier. 

the first BT Phone Book to contain postcodes is the new 
London A-K Phone Book, which contains entries for more 
than 400 000 residential customers in the London postal area. 
The A-K volume is the second of three books which comprise 
BT’s new-look London Phone Book set. The first was the 
Business and Services Book, published in October last year. 
The L-Z residential volume will be published in June. 
Eventually all 128 editions of BT Phone Books will contain 
postcodes. 

dr. alan rudge has been appointed to the Board of British 
Telecommunications pic as a Corporate Executive Director. 
He is Group Technology and Development Director. 

bt is expanding its interests in the fast-growing mobile com¬ 
munications market by making a significant strategic invest¬ 
ment in McCaw Cellular Communications Inc, the USA’s 
leading cellular telephone operator. McCaw owns or has an 
interest in some 130 cellular telephone operations throughout 
the US. When the investment is completed, BT will hold 22% 
of the equity of McCaw. The total consideration is about 
US$1 *5 billion. 

studies by satellite are now enabling scientists at British 
Telecom’s Research Laboratories at Martlesham Heath to train 
themselves to cope with the workplace demands that will arise 
in the hi-tech world of the 21st century. 

The training courses are provided for industry and univer¬ 
sities by EuroPACE, the European Programme of Advanced 
Continuing Education. BT is a founder sponsor of EuroPACE 
and contributes about £60 000 a year to the organisation. It is 
currently the biggest user of its services. 

More than 80 British Telecom technologists at its research 
laboratories are studying EuroPACE courses, which cover 
micro-electronics, software engineering, telecommunications, 
artificial intelligence, advanced manufacturing technologies 
and technology management. Most of the courses run between 
10 and 20 hours and are transmitted at the rate of about 2 hours 
a week. 

A European milestone has been reached with the issue of the 
first Europe-wide telecommunications test certificate by Tele- 
prove, BT’s independent test house. A specialist supplier, 
Fivemere Ltd., has been awarded the first certification under 
the new pan-European testing scheme, which gives reciprocal 
acceptance in 18 countries. 

Teleprove was the first test centre in Europe to obtain 
recognition for testing to the new European standards, known 
as Normes Europeenes de Telecommunications (NETs). Com¬ 
pliance with NET standards means that British companies 
wishing to sell telecommunications equipment in Europe can 
get their apparatus tested by Teleprove in the UK and avoid 
the inconvenience, expense and delay of dealing with a test 
house abroad for re-testing. 

Securing NET accreditation is the first of several overseas 
ventures being undertaken by Teleprove. The organisation 
intends to assist UK suppliers to gain a competitive edge in 
other continents by gaining accreditation for the telecommuni¬ 
cations standards of those countries. Teleprove has already won 
accreditation against Australian standards for all customer 
premises equipment. 
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bt has won a major order for the 4142 TCX modem, which 
at 14 400 bit/s is currently the fastest dial-up modem in the 
world. The order was placed by IBM mid-range disaster 
recovery specialists Safetynet. Initially, Safetynet is to use 
more than 30 modems to provide the fastest available com¬ 
munications links over the dial-up network. These links allow 
Safetynet to support its customers’ computer terminals using 
its own remote IBM System 38 and AS 400 mid-range. 

over the Easter weekend, Cellnet brought 18 new ‘cells’ into 
operation in the South East and worked on another 91 to give 
a 37% increase in its network capacity in this especially busy 
area. This will improve call connection standards which have 
suffered because of network congestion at peak times in recent 
months. 

bt has announced that it is consolidating its activities in defence 
sales. A single unified defence sales team has been formed 
within its Government National Accounts (GNA) organisation. 
A complementary Government Systems Division, responsible 
for designing and implementing bespoke networked informa¬ 
tion systems, has also been established. 


PUBLICATION OF CORRESPONDENCE 

A regular correspondence column would make a lively and 
interesting feature in the Journal. Readers are therefore invited 
to write to the editors on any engineering, technical or other 
aspects of articles published in the Journal, or on related topics. 
Letters of sufficient interest will be published under ‘Notes and 
Comments’. Letters intended for publication should be sent to 
the Managing Editor at the address given below. 

CONTRIBUTIONS TO THE JOURNAL 

Contributions of articles to British Telecommunications Engin¬ 
eering are always welcome. Anyone who feels that he or she 
could contribute an article (either short or long) of technical, 
managerial or general interest to engineers in British Telecom 
and the Post Office is invited to contact the Managing Editor 
at the address given below. The editors will always be pleased 
to give advice and try to arrange for help with the preparation 
of an article if needed. 

Educational Papers 

The Editors would like to hear from anyone who feels that they 
could contribute further papers in the series of educational 
papers published in the Supplement. Intending authors should 


contact the Deputy Managing Editor, at the address given 
below. An honorarium will be offered for suitable papers. 

Guidance for Authors 

Some guidance notes are available to authors to help them 
prepare manuscripts of Journal articles in a way that will assist 
in the uniformity of presentation, simplify the work of the 
Journal’s editors, printers and illustrators, and help ensure that 
authors’ wishes are easily interpreted. Any author preparing 
an article is invited to write to the Managing Editor, at the 
address given below, to obtain a copy. 

All contributions to the Journal must be typed on one side 
only of each sheet of paper. As a guide, there are about 750 
words to a page, allowing for illustrations, and the average 
length of an article is about six pages, although shorter articles 
are welcome. Contributions should preferably be illustrated 
with photographs, diagrams or sketches. Each circuit diagram 
or sketch should be drawn on a separate sheet of paper; neat 
sketches are all that is required. Photographs should be clear 
and sharply focused. Prints should preferably be glossy and 
should be unmounted, any notes or captions being written on 
a separate sheet of paper. Good colour slides can be accepted 
for black-and-white reproduction. Negatives are not required. 

It is important that approval for publication is given at 
organisational level 5, and authors should seek approval, 
through supervising officers if appropriate, before submitting 
manuscripts. 

JOURNAL DISTRIBUTION-NOTIFICATION OF 
CHANGES OF ADDRESS 

IBTE Members and Journal subscribers who change their home 
address should ensure that they notify the Journal office on the 
address-label slip provided with every copy of the Journal. 

All enquires related to distribution of the Journal should be 
directed to The Administration Manager at the address given 
below. 

BTE JOURNAL/IBTE ADMINISTRATION OFFICE 

All correspondence and enquires relating to editorial matters 
(‘letters to the editor’, submissions of articles and educational 
papers, requests for authors’ notes etc.) and distribution of the 
Journal should be sent to the Managing Editor, Deputy 
Managing Editor, or Administration Manager, as appropriate, 
at the following address: BTE Journal/IBTE Administration 
Office, 3rd Floor, 84-89 Wood Street, London EC2V 7HL. 
(Telephone: 01-356 8050; Fax: 01-356 8051; Gold Mailbox: 
73:TAI009.) 


Europe-Wide Integrated Telecommunications Service 


Members of the European Conference of Posts and Telecom¬ 
munications (CEPT) have agreed the terms of a Memorandum 
of Understanding to provide European ISDN services. The 
agreement was signed at a meeting of CEPT’s Telecommuni¬ 
cations Commission in London in April. 

The Memorandum of Understanding provides a framework 
for the opening of commercial public ISDN services to 
common standards across Europe by 1992. It provides for: 

a common range of services which all signatories will 
provide, and a list of further optional services which will be 
provided to common standards as the market demand develops; 
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& support for common standards for customer equipment. The 
aim is that any terminal made to agreed standards can be used 
in any country where the operator has signed the Memorandum 
of Understanding. 

• agreed arrangements for interconnecting national systems in 
order to provide international services. 

Several countries in Europe are already providing ISDN 
services or planning to provide them soon. However, service 
and technical details differ. The Memorandum of Under¬ 
standing is a very important step forward in the development 
of common services across Europe. 
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